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REPORT 



IN RESPECT OF THE 



INQUIRY AS TO EFFLUVIUM NUISANCES 

ARISING IN CONNEXION WITH VARIOUS 

MANUFACTURING AND OTHER BRANCHES OF 

INDUSTRY. 



On April 6, 1875, Mr. Simon, at that time Medical Officer of OnEffluTium- 
the Board, brought before the President a proposal that T should bo D^^^BaSlu^. ' 
charged with the largo inquiry on which the following is my first I^"^*o»^ctiof, 
report, — ^a general inquiry, namely, which I was to carry on at such 
times as my other office-engagements would allow, into " the effluvium- 
" nuisances which arise in connexion with various manufacturing and 
'* other branches of industry, specially with regard to the effijct upon 
" health of each such nuisance, and to the degree in which the nuisance 
** can be prevented ; " and the President having approved this proposal, 
1 thereupon i-eceived my instructions from Mr. Simon, and I commenced 
the inquiry in November 1875. From the nature of the inquiry it has 
been impracticable to pursue it in any systematic order. It has been 
necessary to make inquiries, and to visit establishments of the same 
kind of business, in many diiferent places ; and, on the sivmo day, perhaps, 
to visit various kinds of business establishments in the same place. I 
am by no means sure that all branches of industry producing effiuvium 
nuisances are inchided in the report; but I think it will be found that 
all the most important of them are included. And as respects the 
remainder, I think it will probably be found that the principles enun- 
ciated as respects thoi^e industries reported on are applicable mutatis 
mutandis to those which may have been omitted, whether regard be had 
to the nature of the effluvia and their effect upon public health, or to 
the means which may be suggested for the abatement or minimizing of 
the nuisance created. The magnitude and difficulties of the subject 
were obvious as soon as it was fairly entered upon. 
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rhi Effluriuni- 
Sfuininoes, by 
Dr. Ballanl. 



Jn order to avoid periphrasis I shall throughout this Report «lL'fii.:male 
manufacturing and other branelii- cf in^hi^t^v producing tfiluvium- 
nui^anoes "ofi>'L>ive busii.es^e-.*' and the nr.i?iir.c»=-s they CK:casion 
'' indu>trial nui^iar.ees/* 

In pur.-ning the inquiry 1 have endeavoured to clitain iniormatinn 
upon the fullowing ix>int?. viz. : — 

1. The extent ar.J deirivt- or' the i neon von ience lo tl.e community 

occasioned bv industrird nuisances. 

2. The indu^tr-al prcce=>e<. or the pan> o: :ndi>tri:d pructsscs. 

which produce effluvia eon^.ploined of as o:!'vn?:vc. 
o. The evidence that The-e oi!Vn>:ve effluvia arc also injurious to 

heahh. 
4. The n:ethoi:? which arj i:. :i5c or miiy l>c- .lev:r.?J :cr j rcveuiing 

or minimizing nu:>anc»* from them. 
o. (^Incideuiially. > The ditficulties experience.! by local authorities 

in dealini: with thi»» class of nuisances. 



The only observation^ of a general character I propose making at 
present are the folio wiuLT. The tendency of the inquiry is to show that, 



£xt«]it ar.d 
depnv of v«l>'.:c 
incou\eiiioi:cc. 



Ccinplair.t? !•"» 
Kval aulh.*r. :••.!! 
no tnistifioriiy 
criterion. 



I. While certain kinds of ciiVnsive businesses are to be met with 
and occasion nuisance inairdv in certain known localities, the maioritv 
L-f them are scattered more ir les> widely over ihe country, and one 
or moiv of them r.re to be md with u>ually in every town and in 
some villages. For various reasons, tliese nuisances are not alwny? 
made the subject of complaint to local authorities, €*ven where the 
nuisances arc pretiv constant, but the annovances. and sometime? 
seriou^ annovaixces. exist nevertheless. 1 sc-on discovered that the frc- 
quency o: c.-inplaiiits made to tht^ local authorities w:.s no irr.^tworihy 
criterion of liie extent or intensity of a nuisance. Several causes con- 
duce to this. In the lirst place there is the iV.CTvUjhlv Enirlish and 
praiseworthy disinclination to bo unneiirhbourly. English pec»ple living 
in the same town or viliaire will Kar a irreat vloal ot annovanoe fron: 
those with whom tbev live in amitv before ihev con:i>la:n to anv o'li- 




viliages. where the iidiabiiants are much thrown together socially, tiian 
in large towns or in London. In the second place ir sometimes happens 
that tlio pev^on whose trade creates the nuisiinoe is the principal and 
mo?t imponant man i\. :ho ]^:ace. and aV»stent:on from complaint results 




dependent for their livc'.ih.xvl ui>on the OMsionce of the'establishmen:. 
or class of establishments, creating the nuisiince. Such persons are n--: 
at all likely to complain, however great the annovanoe they oxixMivnc-. 
In the fourth place, i: Si»meiinKs happens, from one cause or anotl-.r. 
that perscns annoytd by tn.de effluvia abstain fi^vm makimr eon-:'l:i:n:. 



because they are unable distinctly to associate the nuisance they suffer On Effluvium- 

from with a particular establishment. This oflten occurs where offen- Dr.BallariL 

sive businesses of the same or of different kinds are congregated in or 

about some particular spot. When they are of the same kind complaint 

is sometimes made generally of the group of establishments ; where they 

are of different kinds, the i)erson3 who would be disposed to comphiin 

are not sufficiently informed to be able to distinguish between the 

different effluvia. Habitual exposure to trade effluvia and constant Habifc, &o. alfcc 

daily familiarity with them tend, as is the case with all offensive odours, toUlodoursf 

to render people less sensitive to their influence, and thus less disposed 

to complain of thom than they otherwise would be. I have often myself 

experienced this loss of sensitiveness in the midst of the most offensive 

trade processes. 

To a similar cause may probably in part be attributed the fact that a 
nuisance is sometimes less complained of in the immediate yicinity of a 
trade establishment than at a distance from it, where the effluvia arc 
only occasionally wafted by the wind. It is no criterion of the existence 
or intensity of a trade nuisance that it is not complained of in the 
immediate purlieus of an establishment ; so it is no valid ground for 
disbelieving the assertions of those who complain, although living at a 
distance. 

Some individuals, moreover, are more sensitive to offensive odours 
than others : for personal habits of life and the habitual surroundings of 
persons in different social positions, while they may cause some to feel 
distress and inconvenience from comparatively trifling degrees of stench, 
may render others little observant of comparatively intense oflensiveness. 

The degree of nuisance occasioned by oftensive businesses varies greatly Degroo of nui- 
with the nature of the businesses. The most offensive effluvia are those wHhfnSiueot 
which are given off from trade processes in which the materials used trade, 
consist mainly of animal matters, especially refuse animal matters, or 
which contain elements of animal origin. The most disgusting of all 
are the effluvia from the process of gut-scraping and the preparation of 
sausage skins and catgut, the preparation of artificial manures from 
*' scutch " (the refuse matter of the manufacture of glue), tne manufac- 
ture of some other kinds of artificial manures, and the melting of some 
kinds of fat. Manufacturing businesses which deal with vegetable 
substances are often very offensive, but only rarely can be said to give 
rise to disgusting effluvia. Among the most offensive are those in 
which effluvia are thrown off during the heating of vegetable oils, as 
for example, during the boiling of linseed oil, the manufacture of 
palmitic acid from cotton -oil foots or palm oil, the manufacture of some 
kinds of varnish, the drying of fabrics coateci with such varnishes, and 
the burning of painted articles, such as disused meat tins. Among 
the trades which deal with materials which are neither animal noi* 
vegetable substances, the most offensive effluvia proceed from the 
manufacture of ammonium sulphate or chloride, and some other pro- 
cesses and manufactures in which a copious evolution of sulphuretted 
hydrogen occurs, and from gas making and the distillation of tar. 
Public attention has of late years been called to the nuisance arising 
from the manufacture of alkali and bleaching powder. The fumes pro- 
ceeding from works of this kind are acid and irritating, and to most 
persons offensive ; but the chief complaints about them have relation to 
tho injury they inflict upon vegetation in the neighbourhood of the 
works. This has been and unquestionably still is, although probably to 
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a less tlegrce than formerly, severe. I do not find that persons who have 
no property to be injured by the fumes complain very much of* their 
mere offensiveness. No doubt these fumes are very distressing to per- 
sons unaccustomed to an atmosphere in which they are largely diffused 
(they are distressing to myself), but for most persons custom gi-catly 
attenuates the nuisance, so that it is little noticed by i>ersons residing in 
the towns where such works as these are principally congregated. 

Various circumstances of locality and surroundings, wind, weather, 
<&c., modify the extent to which such nuisances spread and their 
degree. The distance from works giving off offensive effluvia, at which 
their effluvia are a source of nuisjmce, varies greatly, from a few yards 
to several miles. This partly depends upon the nature of the effluvia, 
pailly upon the elevation at which they are discharged into the atmos- 
phere, and the elevation of the surrounding neighbourhood, and partly 
upon conditions of weather. Thus, effluvia, which consist of vapours of 
high density and little diffusive capacity do not, iis a rule, travel so 
reatlily to a distance as those which are less dense and more easy of 
diffusion, but the very fact of more ready diffusibility attenuates while 
it extends the nuisance. My own observations induce me to think that 
the distance at which trade effluvia create nuistmce depends very mucli 
upon the other conditions I have mentioned. Thus, effluvia discharged 
near the ground are more likely to produce annoyances in the immediate 
neighbourhood of works than at a distiince from them. On the other 
hand, when effluvia are discharged at a considerable elevation, their 
offensiveness is usually scarcely, if at all, ])erceptiblc close to the works, 
but at a greater or less distance from them. Hence it occurs that im- 
mediate neighbours may be relieved from annoyance by cixrrying an 
offensive vapour into a tall chimney shjift, but often at the expense of 
pei^sous living at a distance. Again the surroundings of the works may 
make a difference. Thus, in the open country where there is nothing to 
impede the free travelling of vapours through the air, their offensiveness 
may l)e a source of inconvenience to persons living at the distance of 
one or more miles, even although the vapours may be discharged at the 
surface of the ground, or little above it ; whereas similar vapours 
similarly discharged in a town, or in places where their passage through 
the air is obstructed by buildings or other impediments, may only give 
offence to persons residing ^^^thin the limits of these impediments, as, 
' for instance, in the same street with the works or in adjoining streets or 
courts along which the vapours may have free course. For the same 
reason it may happen, when the effluvia are discharged from a chinnuy 
shaft, that a hill or rising ground at a greater or less distance may 
intercept their course, and that the offensiveuess may be perceiveil on the 
side or summit of the hill, and not at its base, nor yet on low ground at 
a similar distance from the works in another direction. Iliincc, the 
height of the chimney from which the discharge takes place will, in 
places where there is irregularity of the vsurrounding country, influence 
considerably the distance and the precise localities in different directions 
in which tli(? offensiveness is perceived. The amount of moisture in the 
atmospheric aud the direction and force of the wind also modify the 
distances to which oHiensive effluvia will travel and indeed the intensity 
of the offensiveness when it is perceived. When the air is saturated 
with moisture and there is little or no wind, effluvia hang about the 
immediate neighbourhood of their point of issue, even when discharged 
at some elevation ; they are entiingled in the cloud of moisture, and are 
carried away by it, should the cloud move on, whithersoever the cloud 



proceeds. A London fog is a familiar illustration of this state of things, on fimuvinm- 

Then should there be rain, the effluvia are washed down by it to the gi!' uiilSd!*^ 

ground, the more readily the more soluble they are in water. On the 

other hand, in clear weather when there is little or no excess of moisture 

in the air, the effluvia will pass readily to a distance, and be perceptible 

in the direction in which the air is moving. In a still atmosphere, the 

effluvia if discharged at a low level, hang and diifusc thomselves about 

the works ; but if a high elevation irom a chimney, rise still higher 

with the heated volume of air to an elevation where they may meet with 

a current of air driving them slowly in some particular direction ; but 

they tlufn usually undergo considerable diftusion mid attenuation before 

they arrive at the surface of the ground, A high wind, if boisterous, 

scatt^irs the effluvia, attenuating them at the same time, a loug way in 

its direction ; but if not boisterous, but steady, especially if there be 

some excess of moisture, the effluvia may be carried in a more or less 

intense form to very considerable distances. 

Atmospheric temperature also has something to do with the offensive- 
ness of trade effluvia. Such of these as proceed from the decomposition 
of Clonic matters originate more readily in warm weather than in 
cold, and hence it is that certain trade processes are more complained 
of in the summer than in the winter months, such trades for example 
as fellmongering, gut-spinning, blood albumen making, and the sorting 
and sifting of domestic refuse. But apart from this, there are certain 
kinds of odours which are less readily tolerated in hot than in cold 
weather. A striking example of this is the odour of melted fat such 
as arises from the places where fat is melted for candle or soap-making. 
The objection to such an odour in the summer is paralleled by a 
similar objection by most persons to fatty foods and to ordinary 
kitchen smells at that season. 

II. It is difficult to classify satisfactorily the businesses which give DimcuUieaofa 
off effluvia creating nuisance. Some are very iniportiuit manufactures, JuJJtion of'***"* 
the staple trades of certain neighbourhoods, involving the sinking of oi^oiisive busi- 
large capital in the business and in plant ; others are petty trades carried "^*^''' 
on, perhaps, in the open jiir, or on a small scale, and involving little or 
no expenditure of capital ; and there are all grades between these 
extremes. The materials dealt with may be derived from the mineral, 
vegetable, or animal kingdom, and in some trades from two or all of 
these kingdoms. A considerable ])roportion of the nuisance trades 
consist in the working up ami utilisation of refuse matters often of a 
mixed nature, domestic refuse, town refuse, and trade refuse, and of 
various offensive matters which it is important to get rid of from populous 
places, and which are too valuable to destroy. 

The chemical nature of the effluvia again cannot be well used as a 
basis of classification, since, on the one hand, the effluvia are in many 
cases of a very composite character, and in many other cases unde- 
termined ; while, on the other hand, an attempt to do so would throw 
into the same group such heterogenous businesses that the classification 
would be simply pedantic and })ractically worthless. Equally futile 
would be the endeavour Lo cl:u>sify busiuesses according to the nature 
of the injury their effluvia inflict upon persons exposed to them, since, as 
1 shall presently have occasion to show, the injury infiicted by trade 
effluvia wholly unlike may be very similar or apparently identical, and 
in any case may vary with accidental circumstances. Lastly, it occurred 
to nic that the practical means of preventing nuisances, or at any rate 
the principles of dealing with them for the purpose of abatement, might 
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tbnu a STOund of classirication : but here asraiii I was met bv the fact 
ihai in seanvlv any business was it poc^-ible to lay down any one means 
or even any one principle applicable to secure thi'i objvct. 

I tall back, therefore, upon a cIas?;noar:on which, although crude, has 
the ailviuitage o{ being couvcr^ieut for :hv purpc«ses of this Report, and 
I propose to group oSensiw b;:?;ne>Sts as foll^.\vs, viz. : — 
1. The keeping of ar.iiadN. 
'2. The slaughtering or" aniiiui'.?. 
o. Other branches of :iid::>::y in w:;:.i» ar.inni! siatiers or substances 

of animal origin arc rrlnc'uAllv il- al: will-. 
4. Bnuichcs of ::id;:s::y ::i which Vi\:.::uIo iiiarters are principally 

dealt wi:h. 
o. Knuichcs o: ir.dusiry in v»'..:o:: i-::::crAl sul >:ar.cvs are principally 

deal: wLtl'.. 
L\ Branches of :::du>:rv :.: which nuiiirs of mixi^l cri^;:'^ (animal, 

111 distributive tlu- o~Vri?ivc busiiiesso c: wl^ich 1 shall have to 
treat between ;hv>t headings. :idi:-.:::id*-v u::?c:rL::r.c. i: may appear to 
scfue minds that r.ccunicv has a'.?o Kvn ccc;isio":;llv lo*: sijhr of. and 
rhii: indus:r:-:s have Veer, r'.actd ir. c::.. cr:.:-- whioli ::; strictness oucht 
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I" s.::uv cf::i5iv: .;:>ii:c->c- :h. iviivvinl ^i :.l: ^^::!. u::lvvgc-cs but 
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]ias acquired in my mind a position of importance which I had not On Emuvium- 
previously supposed to be its due. Hence it may happen that a feeling Sr/SuiSi!*^ 
of disappointment may now and then arise in the mind of one referring 
for information to this Repoi't. He may fail to find the particular piece 
of information that he needs. He would probably be in no better 
position were my inquiry still further protracted, not only because new 
processes are continually being adopted for carrying out new inventions, 
but because established businesses are constantly liable to modification 
in the method of conducting them (as for instance, in consequence of 
the varying value of materials capable of substitution the one for the 
other), either by the introduction of new methods or by the re-intro- 
duction of methods previously abandoned. I have had to content 
myself with describing processes of established businesses as I have 
in the course of my inquiry seen them generally pursued, adding, where 
essential to my object, a description of any peculiarities of process 
which have appeared to me to be important. Technical descriptions of 
businesses must always be difficult to one not engaged in the actual 
businesses, but in respect of several very important manufactures the 
difficulty which I naturally experienced has been overcome by the kind 
assistance, readily accorded me, by some of the most distinguished 
manufacturers, who at my request carefully read through such of the 
proof sheets as related to their trades, and suggested various corrections 
and amendments which were essential to accuracy.* 

III. It is still more difficult to determine to what extent offensive Arc offensive 
trade effluvia are to be regarded as injurious to public health. The {JJ^riou^to* 
method to be adopted to settle this point (so far as it is capable of being health? 
settled), was the subject of conversation between the late Medical Officer 
of the Board and myself when the inquiry began. "We agi'eed that 
any valid statistical investigation was quite impracticable, partly on 
account of the enormous labour which it would have involved and the 
consequent protraction of the inquiry to a period altogether undetermin- 
able, but mainly on account of the obstacles, at present insuperable, to 
eliminating the influence upon health of other circumstances (some 
known or knowable, others unknown and unknowable), the influence 
of all of which, however, would have, one by one, to have been 
eliminated had this method been adopted. It was clear that the only 
method o[)en to me consisted in such inquiries addressed to individuals 
as I might have opportunity of making, and in gathering up, and valuing 
on the spot, the opinions on the subject held by medical men, and 
especially by medical officers of health. 

More than one definition of the term ''injurious to health," and more "injury to 
than one criterion of such an influence being in any case exerted, may J^g f^e tom 
be suggested. mean? 

(rt.) It may mean that exposure to the offensive effluvia causes bodily 
discomfort or other functional disturbance continuing or recurring as 
the exposure continues or recurs, and tending by continuance or repeti- 



♦ Although, on the completion of my Report, I shall have the pleasure of tendering 
my thanks to those gentlemen by name who have often, at much personal incon- 
venience I fear, given me generally their assistauce in my inquiry, I ought not to 
defer mentioning those manufacturers who have assisted me in this particular way in 
respect of the earlier portion of my Report, viz., Mr. Wm. Vickers, bone boiler, 
size maker, soap manufacturer, and manure manufacturer, of Manchester and 
Widnes ;. Mr. Turney, leather manufacturer, of Nottingham ; Mr. George Gilligan, 
tanner, of Reading ; Mr. Freeman Wright, glue manufacturer, of Needham Market ; 
Mr. Newland, of Mr. James Duncan's sugar refinery, Victoiia Docks; and Mr. 
McDonald, of Foynter's animal charcoal works, Greenock. 
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l/tfr^-'^Jir *y>r-«t:: -tkr. c: ll^ :a.f;Tii:i£l.i-d ihe iisirtseii:^ ^jznptoms mav 
l;iX I'.r.g ^V5fr :L-r ^rxpv- -re La.* eaied- An :z.fi&n?>e of fTich de:-p im- 
pr <>*:*■ or* 'sfc-'r 'JL'irrr El J '^bsrrnrii::.:-:: li?: sTisir&rr in ifce case of a 
yr^xjbt f -irrr.d TrtfcO, &furr ae-iorapAnvinz ::i^ wiiLou: s;rferin^ in any 
irav, :r. luy '»'''.*>, :.o M/Cic o5eii.^iTr tni- es^iblishnirars. acq^iire^ a verj- 
>/:v<ff'r L'^^/bs/:i,': irfth:.'! a t^T minsM^ or exposure lo the effluvia pn>- 
'>tfr/2;f*;f ffyrn tho iy/Air^-j cf Esf^arto £7"iii in a paper manufaeiory. 
TImz \ihs%fhif:hh wa.* t.o •eve re tLai he said he wished him sell dead, and 
it ta^t^i fsh'.'T>',y Jill lii;^:^: and had i-o: •lisappeared the foiiowiug day. 
yt*AjSk'Ay 'AiAt L- 'aII':*! i-iioavncrasv was oc»neenied here : and as this 
^*-:ux\^::jui •I'^rTer'id fron expoenre to one particular efflnviam, so oiher 
luflWiiUiix'.* inhv ruii'er irom other kinds of e^uvia which are not 
;//'•! uct!v<; ^>f (hiih'iUi injury to people in treneral. Usually such 
'Vi^XunjuufM t/>rm: nates with the exposure cr shortly afterwards. With 
k>;k jA-r-^^ftis, how»:ver, it may be oihemiae, and sick persons neces- 
ffikrWy ionsi part of the various populations which may be exposed 
t/> tii<; offensive effluvia from trade establishments. Such persons, 
k^/mf:t]nM*i!i in consequence of their state of ill health, are apt to be more 
i^ji*i\i]v<^ tlian healthy persons to impresaons on the senses, they may 
profx/ttjonally .suffer more distress from offensive impressions, and their 
ri'j'jf\*:ry umy be retarded thereby. I myself, when in practice, saw 
a /;ai9^; in u'liich Sfrrioas vomiting with haemorrhage was induced more 
Ihaij orir:c ijjo?it dLitinctly by the offensive smell proceeding from a group 
oil t/^HSiHiVh business establishments. The person who thus suffered was 
a lady subject Uj ha;matemcsis, and she finally died from the luemor- 
rhiiiit/% And further, it is worthy of remark and instructive how con- 
fitaritly, in rec>rd» of proceedings in courts of law and as the result of my 
o'Ati individual inquiries one particular group of symptoms is mentioned 
M the rno«t prominent of those resulting fi*om exposure to offensive trade 
effluvia, and how uniformly this group turns up, whatever difference 
lh<rnj may })f: chemically, or as appreciable by the senses, in the nature of 
|iartf/;uhir effluvia. Thi8 group consists of loss of appetite, nausea, 
Donietifnf:» actual vomiting, sometimes diarrhoea, headache, giddiness, 
faiiitn^^HH, and a general sense of depression and malaise. And since 
tliebfj different kinds of effluvia have nothing in common except their 
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offensiveness, it is difTicult to avoid the inference that the symptoms men- On Effluvium- 
tioned have their origia in the impression they make on the senses. If DnJaSSSd.^ 
liealth consists, among other things, in the easy, painless, imperceptible 
performance of the bodily functions (as under any definition it must 
do), it can scai'cely be held that such disturbances as those enumerated, 
which are quite inconsistent with ease and comfort, but are more 
or less painful and decidedly abnormal, do not constitute when they are 
present a condition of ill health — of dis-ease, of wia/-aise — or that offen- 
sive effluvia, exposure to which brings about such disturbances (whether 
of longer or shorter duration) are not in that sense injurious to health, 
even if the duration of the bodily disturbance is brief. A fortiori such 
effluvia must (1 venture to suggest) bo held to be injurious to health 
when, by repetition of the functional disturbances referred to, bodily 
strength wanes, when habitual lassitude usurps the place of habitual 
energy, and when, with this, the general feeling of mere enjoyment of 
living, which thoroughly healthy people experience, languishes. 

(b,) But whatever doubt there may be (if there be any) as to the (*•) Deop®«'a 
validity of the first definition, there can be none as to the second. The disturbances 
difficulty lies in demonstrating its applicability to trade effluvia as pro- ^^<^*^*^- 
ductive of the conditions mentioned. If I were writing about the 
influence of trade effluvia upon the health of workmen (which is not 
the case) I should have no difiiculty at all in the matter, for I might 
adduce the occurrence of definite forms of disease or actual poisoning 
among workmen in certain trades, as for instance, among workmen 
exposed to the concentrated fumes of phosphorus or arsenic, to atmos- 
pheres largely charged with sulphuretted hydrogen, chlorine, carbonic 
acid, &c., or with the exhalations from decomposing organic matters. 
But it is a different thing to demonstrate that in the diluted form in 
which, under almost any circumstances, trade effluvia reach persons 
outside works, such efiluvia produce the serious damage to health that 
this definition involves. Let us see how far we can go in this direction. 
But first I must dispose of an a priori argument commonly put forward Manufacturers 
by manufacturers and others interested in offensive businesses. I hear of tir^u^oii? 
it said very often by manufacturers whom I visit, that it is impossible considered. 
to believe that the offensive effluvia from their works can injure the 
health of persons outside, because their workpeople, who are exposed 
to them far more than outsiders, have exceptionally good health. In 
saying this they refer to injury to health under this second definition. 
I intend no offence to these gentleman, for whom I have a gieat respect, 
and no disparagement of their veracity, when I say that the invaria- 
bility of this appeal to the health of their workmen, be the trade what 
it may, naturally induces one to look somewhat critically at the argument. 
In the first place, their memories may not always serv^e them very loyally 
when they make such a statement, and, if they came to think matters over 
they might call to mind some suspicious occurrences which would tend 
the opposite way. In the second place, although it is quite true that 
many men engaged in the trade from youth till middle age or advanced age 
are to be met with in such works, who have never suffered from serious 
illness attributable in any way to their occupation, it does not follow 
that others have thus gone scatheless. Men may fall ill after a time, leave 
their work, " go upon their club," and sufter an illness not recognised at 
the time as the result of their occupation, yet for all that really due 
to it, and their masters have no knowledge of the cause of their ill 
health. Such men are apt to be lost sight of or to change their occupation 
to some other that they consider lighter work or moi*e healthy, J^ut 
taking the statement, that the men engaged in these oifensive trades do 
not suffer in health from the effluvia, as absolutely unquestionable, 
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various explanations of their immunity may be suggested. For example, 
in the best conducted works, where the men engaged naturally prefer to 
remain, having confidence in their masters and their masters having 
confidence in them, efibrts are mostly made to protect the workmen from 
the effluvia to which their work would expose them, sometimes by the 
use of respirators, sometimes by carrying off the effluvia by careful and 
efficient arrangements to the outer atmosphere, and so on. It has more 
than once happened in my experience that the effluvia have been much 
more perceptible outside works than within them by reason of this very 
carefulness. And, again, it is to be kept in mind that the workpeople 
are mostly of the age and sex which offer the greatest resistance to the 
operation of ordinary causes of disease; that when in full work 
they live well, have plenty of fresh air during the intervals of their 
work and while going to and returning from it, and little care for the 
future. All this is protective. It may be, and usually is, otherwise 
with persons residing outside the works and not occupied in them 
with women and with children in their neighbourhood; and it is no 
argument against trade effluvia being an exciting cause of ill-health 
among such persons to say that they may, from tlieir home surround- 
ings, be predisposed to suffer. I fear too much space has been occupied 
in disposing of this argument. The main question is one of fact, and 
to be solved as far as pi*acticable by observation and experience. 

It must be at once apparent that it is not practical >le to apply the 
pure method of induction to the solution of the present problem. 
I have myself been unable, in the time at my disposal, to gather 
together a sufflcient basis of unquestionable facts and duly to differen- 
tiate the influence of concurrent morbific conditions ; and the opinions 
of medical men, in a position to form just opinions from facts under 
their local observation, liave not been found always to agree in respect 
of the influence excited by particular kinds of trade effluvia. The 
probable cause of these discrepancies of opinion is that all had not 
made equal use of their opportunities of observation, or had not 
equally taken into account all the circumstances calculated to modify 
their beliefs. The method of induction, however, is not the only 
method which may be adopted in this report. We are at liberty to 
look at probabilities, and, arguing partly deductively, to take into 
consideration the question how far offensive trade effluvia can be 
regarded as falling into some category to which an established axiom 
is applicable. 

1°. It must be obvious that trade effluvia constitute one item in the 
long list of circumstances which cause the air of a town to differ from 
country air, and so, when present, furnish their quota to the genei-al 
condition of comparative atmospheric impurity which is associated as 
cause and effect with the comparative insalubrity of towns. 

2*^. Distinguishing, now, between effluvia of one kind and of another, 
one class of effluvia stands out as distinct from the rest, namely, those 
effluvia which have their origin in the spontaneous decomposition of 
organic matters and especially of animal matter, the composite elements 
of which are being broken up under the operation of a septic ferment. 
The effluvia from such matters are unquestionably dangerous, and 
indeed, a fruitful source of much fatal disease. The influence of such 
effluvia upon the health of persons exposed to them has been fully 
dwelt upon by Mr. Simon in his Second Report to the Board, from which 
Report I shall have occasion to quote largely on the first occasion that 
presentsitself of discussing the influence upon health of this class of effluvia 
as originating from a particular group of businesses. At present I shall 
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content myself simply with sajring that the great leading axiom of all On Efflavium- 
public and private sanitation that ** filth produces disease " formulated Sn SSiSl^ 
and illuminated by the late Medical Officer of the Board bringing to bear 
upon it the rays issuing from modern scientific investigation, has an • 
extensive application to the subject matter of this inquiry. It htis 
specially its application to what are 'par excellence filthy businesses — 
businesses in which are dealt with organic matters in a state of active 
septic change, or which are on the eve of undergoing such change, or 
in conducting which, without due carefulness, decomposing organic 
matter of the nature of filth cannot fail to accumulate and give rise 
to offensive effluvia. Deductively, the effluvia from such businesses 
always lie under a strong suspicion of being injurious to health in the 
sense of the second definition, while in some instances their morbific 
character must be regarded as absolutely certain. 

3®. There are certain effluvium-producing businesses dealing with Trade efflavi» 
refuse matter, in which some of the refuse matters dealt with are liable ^^^^xJ^"^^ 
to be infected with the specific contagia of infectious diseases. Such dangerouB. 
effluvia, if charged with infectious matter, cannot fail to be dangerous 
to persons exposed to this influence. 

4<». The rcmaininn: kinds of trade effluvia, so far as the probabilities of Definite ohemi- 

(*&i 8iio8tanoes> 

their being injurious to health are concerned, may all be considered in if irritants or 
one group. They are chemical elements or delinite chemical com- J^jfJ^f^^ 
pounds inorganic or organic ; some are probably innocuous although 
offensive, some, even in a diluted condition, irritating to mucous surfaces 
of the body with whioh they may come in contact, while others arc so 
decidedly poisonous in their nature that if they were in a concentrated 
form, they would kill persons exposed to their influence. If, when 
diluted with air, as they always are outside works, such effluvia are 
capable, as they sometimes are, of producing in a minor degree their 
irritating or poisonous effects upon the human body, they must be 
regarded as injurious to health in the sense of the second definition. 
But, on the other hand, it has sometimes been suggested that certain of ^^^^^^g^ 
the offensive trade effluvia of this group (such, for instance, as chlorine, cUginfecting 
sulphurous acid, or tar vapours) are actually beneficial to public health quaii^^ies. 
inasmuch as they are well known disinfectants, and are in common use 
as disinfecting agents. 1 have over and over again heard manufacturers 
argue thus: but they do so in ignorance of the fact that, for such 
disinfecting agents to be effectually operative against any contagium, 
they must be applied to it in a state of concentration far gi-eater than 
that of the diluted effluvia met with outside chemical works ; and, as 
respects such as are oxidisers, that they will exercise their oxidising 
powers upon such dead matter as comes within their reach capable of 
oxidation, before and in preference to exercising them upon the 
(presumal3ly) living material of a specific contagium. Of such matter 
there is in the atmosphere and on the surface of the earth more than 
sufficient to protect specific contagia from their disinfecting action. 

Reverting now to the results of direct obser\'ation and experience, it Reeuits of ob- 
may be said that, although the statistical argument is practically in- JJ^criin'ic!"** 
applicable to our purpose, and although there are discrepancies of 
statement among people professing to observe, there is sufficient 
evidence at hand to confirm, where confirmation may be needed, 
the inferences to be deduced from the foregoing considerations, 
if not enough (as confessedly there is usually not enough) to stand 
alone as indisputable proof, unsupported by such prior considerations. 
Offensive businesses are not, as a rule, scjt down in aristrocratic 
neighbourhoods, and, when they are established, the well-to-do portion 
of the population does not usually congregate about them. They 
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On Effluvium- are almost universally found in neighbourhoods where the poorer and 
S?b2^!*^ labouring classes lodge — classes of persons who arc subjected to a 

variety of unwholesome influences, filth effluvia, overcrowding of popu- 
lation, scanty or unwholesome food, &c., the influences of which are 
intermixed with, and, imless occasionally under exceptional circum- 
stances, scarcely distinguishable from, those of the business effluvia in 
question. Now and then these exceptional circumstances may be present, 
but they have to be sought out, and, when the opportunity arrives, the 
man is not always at hand who is capable of availing himself of it, or 
willing to do so. At p. 26 of this report an instance is given, how- 
ever, in which (the conditions of inquiry being favourable) the differen- 
tiation was effected with a result confirmatory of the probabilities of 
the case. When trade effluvia carried to a distiuice through the air 
chance to reach a population otherwise circumstanced, they are com- 
monly so diluted as to render it very questionable indeed whether 
ill-health attributable to them is not rather such as falls within the firat 
rather than the second definition. 

Opinions have been occasionally broached to the effect that certain 
infectious disorders have been induced by habitual exposure to certain 
business effluvia, in cases where the infection could not possibly have 
come from any previous sufferer with the disease. I have heard this 
asserted, and instances adduced as respects such diseases as enteric fever 
and scarlet fever — diseases which, so far as we at present know with 
certainty, never originate except from a specific contagium reaching an 
individual by some direct or indirect (oflben very indirect and obscure) 
channel from a previous case. Opinions of this kind are obviously 
without value unless they proceed from persons sufficiently instructed 
in the established doctrines of etiology, and who have succeeded in dis- 
proving cun*ent beliefs. But on the other hand it is to be recollected 
that there are spreading diseases, the contagium of which very probably 
indeed (in some instances one may say with certainty) may be developed 
anew under the influence of some kinds of effluvia, such as are liable to 
issue from some business establishments. Erysipelas and its congener, 
puerperal fever, is one of these, and some observations I shall have 
occasion to quote hereafler may raise the suggestion that diphtheria may 
perhaps be one of them. 

Again, there is an opinion held that the spread of infectious diseases 
once introduced into a neighbourhood is promoted by habitual exposure 
to offensive trade effluvia. The general condition of health commonly 
known as being "below par," which habitual exposure to the influence 
of offensive effluvia may bnng about, may very easily be believed to 
predispose to the reception, or development when received, of a specific 
contagium and to lessen resistance to its operation. Now, on the one hand, 
in almost all the alleged instances of this event which have been presented 
for my acceptance, I was satisfied that other better known conditions 
calculated to favour spread and to dispose to an unfavourable issue had 
not been sufficiently passed under review. On the other hand, I have 
the well-considered opinion of careful observers that they have been 
unable to trace any operation of the kind in respect of the very effluvia 
which had been thus accused. I may instance the opinions in this 
direction given me by Mr. Davies, the medical officer of health for 
Bristol, in respect of tlie mixed and very offensive trade effluvia in St. 
Philip's Marsh, and of Dr. Russell, the medical officer of healtli in 
Glasgow, in respect of the trade effluvia at St. Rollox and its 
neighbourhood. 

There is, however, sufficient evidence to show that irritating trade 
effluvia do sometimes effect mischief, by virtue of their irritating quality, 
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on the persons exposed to them, even at a considerable distance from the on Effluvium- 
works from which the effluvia issue, and after they have undergone con- pj? ^SSiard^^ 
siderable atmospheric dilution. Mr. Davies tells me that he thinks it 
probable that an excess of pulmonary mortality which he has observed 
in St. Philip's, Bristol, and which is otherwise inexplicable, has been due 
to this course. With respect to the poisonous gases, such as ai*senical 
vapours and sulphuretted hydrogen, the evidence of experience in the 
localities where they are given off from chemical works is conflicting, 
and not always very trustworthy. 

No experience that I have been able to gather tends to confirm the 
notion that any of the chemical fumes proceeding from alkali or bleach- 
ing powder works, or from other works giving forth into the atmosphere 
supposed ** disinfecting " vapours, have ever exerted any influence 
whatever in preventing or arresting the spread of infectious diseases 
in the localities where such fumes or vapours are perceptible. 

IV. In many works in which offensive effluvia are produced, means Adoption of 
have been adopted, either voluntarily, or under pressure from local ^bormmSito 
authorities, for preventing altogether, or reducing more or less, the nuisances, 
nuisances occasioned by the diflusion of effluvia beyond the works. But 
there are very many works in which no pains have been taken in this 
direction. This has partly arisen from want of consideration for neigh- 
bours, partly from want of capital and the resulting struggle to make 
any profit, and partly from the difficulty of disturbing the traditions of 
the business. The means adopted to prevent nuisance have not always 
been very efficient, sometimes because the persons consulted by the 
manufacturer have not always possessed the requisite technical know- 
ledge and experience for advising in such matters, sometimes because 
outlay of money in the erection of efficient apparatus has been grudged, 
and sometimes because apparatus, at first probably efficient, has been 
allowed to become dilapidated. The tendency of the inquiry is towards Mostly fstsible. 
establishing this point, viz., that all, or nearly all, the trades now 
causing oflence from the diffusion of effluvia may be so carried on as not 
to cause offence at all, or only offence of such a trifling nature as may 
well be tolerated by persons who live in communities. 

There is no difficulty whatever in laying down the general pi-inciples 
upon which the appropriate means of preventing or minimizing effluvium 
nuisances from business establishments must be based. In dealing with 
any particular establishment, however, the possible composite nature of 
the nuisance must not be over looked. For practical purposes several Ordinary source 
kinds of origin of nuisance effluvia may be recognised. Thus, a effluv?urainui- 
nuisance may be dependent : — sauces. 

1 . On accumulation of filth on or about the business premises, or on 

its removal from the premises in an off*ensive condition. 

2. On a generally filthy condition of the interior of the buildings and 

the premises and utensils generally. 

3. On an improper mode of disposing of offensive refuse, liquid or 

otherwise. 

4. On insufficient and careless arrangements in the reception of 

offensive materials of the trade, or in the removal of offensive 
products either from the premises or from one part of the 
premises to another. 

5. On an improper mode of storing offensive material or offensive 

products within the iforks. 

6. On the escape of offensive gases or vapours given off* during 

some part or parts of the processes to which the materials of 
the tiide are subjected into the atmosphere outside the 
works. _^ 
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dplei of pre- 
Tsntioii* 



In the progress of this report, abundant illustrations will be presented 
of each of these modes in which effluvium nuisances may arise from 
business premises. I am now only concerned with the general prin- 
ciples on which their prevention is to bo based. 

As respects the first and second of these sources of effluvium nuisances, 
the obvious remedy is "cleanliness" in the broadest sense of the word : — 

1. Filth should be removed from the premises speedily in the im- 
pervious covered vessels in which it ought always to be collected from 
time to time during the day. 

2. Those parts of the interior of the premises liable to become dirty 
or encrusted with filth or decomposable matter and all the utensils 
employed should be regularly cleansed. Such structural and working 
arrangements should be made as shall not only tend to prevent such 
defilements, but also tend to facilitate cleansing. 

3. Solid offensive refuse should be separated from liquid refuse as far 
as practicable, and each should be disposed of in its appropriate manner, 
the solids being deposited and speedily removed in covered impervious 
vessels, and the liquids being run off into proper drains in such a con- 
dition as not necessarily to give rise to offensive emanations. Deodorants 
may sometimes be used with advantage. 

4. Offensive matters necessary for use in the business should be 
brought upon the premises either in covered impervious vessels, or 
covered up in such a manner that they should not bo a source of effluvium 
nuisance during transit ; they should be so received in an enclosed 
building, and unloaded with due precaution against the issue of effluvia 
in the process. Offensive protlucts should be removed similarly from 
the premises. Precautions should also bo used in the removal of 
offensive products from one part of the premises to another. Difficulties 
in this respect now and then arise in works from insufficient space or 
bad arrangements of workshops and receptacles. In such cases as these, 
modifications may bo necessary in the works themselves. 

5. Offensive materials and products of the business should either be 
stored in impervious vessels or in a close chamber ventilated, if neces- 
sary, in such a manner that the effluvia shall not become a nuisance. 

6. Sometime a careful selection of the materials of the manufacture, 
or some little modification cf the manner of conducting a part of tho 
process may be sufficient to obviate an effluvium nuisance wholly or 
partially. But where the evolution of offensive gases or vapours is not 
thus avoidable, they must be intercepted in their passage to the external 
air, and dealt with in such a manner as to destroy their offensive 
character. One method of interception consists in arrangements for 
drawing off in a continuous manner the air of the entire chamber or 
workshop in which the offensive effluvia are evolved ; but mostly the 
interception is practicable without doing this. When drawn off or 
coDected, they may, according to their nature, be dealt with in ono of 
five ways : 1. They may be discharged into the atmosphere at such an 
elevation as that they shall be so diluted before reaching the ground as 
not to be then offensive. When this will not suffice other means must 
be used. 2. If the evolved matters be condensible by cold, they may 
be passed through an appropriate condensing apparatus. 3. If soluble 
in water they may be submitted to the action of water in an appropriate 
apparatus, or similarily to the action of any other liquid better calculated 
to aborb them. 4. Sometimes, in like manner, solid substances, with 
which the effluvia have chemical affinity may be used with advantage, 
either in powder or otherwise. 5. If the evolved matters be combus- 
tible, they may bo burned by conducting them through a fire. 

Thoirpwrticular These are the general piinciples on which such effluvia must be dealt 
*"iEilS« Sution. w^th, but their apnlic.itiou to particular trades must depend upon a variety 
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of considerations, oven for the same trades, and for the same kind of On Effluvium- 
effluvia. In selecting the method to be used much will depend upon whether Sn BaJlSd!*^ 
or not the collection of the matters in one or the other way would 
be a source of profit. Rules of universal application can rarely be Inid 
down, for the reason that individual establishments often have peculiarities 
of working which must be taken into account, while some are wanting 
in conveniences possessed or obtainable by other establishments. Much 
caution then is needed, together with a good deal of practical acquaintance 
with the details of manufacturing processes, in prescribing the actual 
method which should be used in any particular establishment. Happily, 
for all parties, it is commonly found in practice to be as much to the 
interest of the manufacturers as of the public that the emanations from 
offensive processes should be thus arrested. The offensive matters so 
recklessly thrown away into the atmosphere are oflen found to be 
matters which, if collected, are of commercial value, and may either be 
sold to advantage or utilised upon the premises. And generally it may 
be said with truth — truth established by the experience of others beside 
myself who have given attention to the subject — that the use of due means 
to prevent effluvium nuisances in industrial establishments of all kinds 
often turns out to be in a variety of ways direct or indirect, and often 
unfoi^eseen, conducive to prosperity. This is a fact which those most 
Lirgely engaged in many of the most offensive businesses now recognise 
more or less completely. It need scarcely be added that the recognition 
of this important truth is calculated to facilitate very greatly the action 
of sanitary authorities in dealing with this class of nuisances. In the 
course of my inquiries, I have invariably found manufacturers an3 
others largely engaged in offensive trades — the men who have had the 
greatest amount of experience in them — not only ready to discuss with 
me the various means that had been suggested or that had occurred to 
them or to myself, as practicable mpans of preventing nuisance from their 
-works, but really anxious and glad to do so. This readiness to converse 
upon the subject has not only tended to the public benefit and has 
removed many difficulties out of my path, but in addition has imparted 
to my inquiry a most agreeable fejiture. 

V. Any observations I may find it desirable to make in respect of Difficulties of 
the difficulties experienced by local authorities in dealing with this class ^^*^ authoritioi 
of nuisances I propose reserving until the completion of the Report. 

Pakt I. PaetI. 

Effluvium 
On Effluvium Nuisances arising in connexion with Branches op cwnnected'witi 
Industry involving the Keeping op Animai.s. theKBBPiHo 

OF ANIMAIA. 

The Public Health Act, 1875, and the Nuisances Removal Act, 1855, The keoping of 
(in force within the metropolis) both recognise the fact that animals animals may 
may be so kept as to be a nuisance injurious to health. The reai'ing injurious* to"^^ 
and keeping of animals for the sake of their produce, for sale, for ^^'«i^^' 
slaughter as food, or for the sake of their labour, constitute a large 
part of the industry of the country. Sometimes this rearing and keeping 
of animals is the ostensible and main occupation of an individual, some- 
times it is an occupation incidental to his ostensible and main business, 
sometimes it is supplementary only to it, the animals being reared and 
kept for pleasure or for the sake of some minor profit to be derived 
therefrom. A single animal may be so kept as to give rise to effluvium 
nuisance, but for the most part animals kept for profit are kept in larger 
number. 
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many of the best streets at the west end or in the suburbs of London, arc, On Effluvium- 
as respects effluvium nuisances, often little better than such courts as I Sn Ballard!'^ 
have just described. In these mews it is customary to see one or more 
rooms* constructed above the stable, which rooms are either inhabited by 
the groom or horsekeepcr and his family, or let out to other families for 
residence. Whatever effluvia arise from the stable find tlieir way into 
the residential parts above. Their passage upwards is in some instances 
facilitated by the staircase leading to the rooms proceeding directly from 
the interior of the stables. But even when this is not so, and where there 
is a separate entrance from the mews to the foot of the staircase, the 
pervading stable odour still penetrates to the rooms above, either 
through cmcks in the ceiling or imperfections of the brickwork or 
woodwork of the structure itself.f The internal construction of the 
stables in a mews, and the appliances for wholesomeness, vary consider- 
ably. Some such stables are carefully kept, well paved, and fairly 
drained, while others may be not only filthy, but paved in such a manner 
that urine stagnates upon the surface, while the drain inlet, through 
which it should be carried away, is choked up with dung and lilth ; and 
yet human beings will be content to reside in the upper rooms. In some 
mews there are one or more dung pits provided for the use of the occu- 
pants, in others the dung pit is dispensed with, and each occupant lays 
his manure in a heap upon the surface of the mews outside the iloor of 
his stable, and here it remains until removed by a purchaser or con- 
tractor. It is not customary to store the dung in the stable itself .J I 
have oflen found that no privy accommodation has been provided for 
the inhabitants of mews tenements : in such cases the excrement of the 
family is thrown upon the manure heap, or into the common dung pit. 
Sometimes I have seen a rongh privy seat erected over one end of the 
dung pit, which thus becomes the privy pit also, and one open, moreover, 
to any passer-by who might choose to make use of it. 

The effluvium nuisances of horsekeeping proceed mainly from, 1, fer- Sources of 
menting filth, solid or liquid, within the stable itself, due to neglect of ^"cST '''''' 
proper cleansing, to the protracted use of dirty and sodden litter, and to 
the soaking of urine and excremental matters into the floor, the result of 
its bad construction or of deficient provision for drainage ; 2, the ex- 
halations from the animal's lungs, skin, &c., and in some instances, 
perhaps, from diseased surfaces ; 3, the too prolonged retention of 
manure in dung pits or dung heaps, and its consequent fermentation ; 
4, the disturbance of the fermenting dung for removal, and its cartage 
through public thoroughfiu'es. The presence of a lai'ge number of 
horses in a very populous and crowded neighbourhood adds to the 

* There are no back rooms to these mews-residences. The -windows of the rooms 
open upon the roadway alone, so that there arc no means of horizontal or through 
ventilation. 

t Unwholesome dwellings of this kind can be dealt with by Sanitary Authorities 
as houses " Unfit for human habitation." The erection of such unwholesome resi- 
dences can be prevented under such building byelaws as Sanitar}' Authorities are 
enabled to make, but not in the metropolis, since the 29th section of the Metropolis 
Buildings Act (ihe only clause apparently applicable) docs not apply to residences 
arranged as mews-residences are arranged, that is, without back rooms. 

{ As a ciuious instance of horsekeeping, I may mention what fell within my own 
experience when a medical officer of heal& in Islington. I was making an inspection 
of bakehouses, and in one case I had to pass from a sort of scullery, through a low 
dark stable, close to the horse's heels, into the bakehouse, which had no other mode 
of access. A largo number of recently-baked loaves were laid on shelves erected 
against the wall of the portion used as a stable, and within 3 feet of the horse's 
tail. On my calling the baker's attention to this, and suggesting that his customers 
would scarcely prefer bread thus stored before delivery, he explained that he did not 
send this to his ordinaiy costomcrs — it was *' contract bread." 



20 



On Eflariam- 
Dr.Bai:!ard. 



atmospheric pollution prodaoed bj the homan crowding, and to the 
rf-iraltant d^t«-rioradon of h<>alth. i Jld ^1ab!es ar^ often rfddled beneath 
^Wth rat ruars^ a&d when:- the^e communicate with adjoining honses they 
mav ir.trotiuce a concentrated trffluriam into them from the stables. This 
is most likelj to occur where the dooring is bad, and the drains are of 
brick, or other !-> jse or soft material. 
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Co^'keeping, 

Cows are not now generally kept in confinement in towns unless they 
are hkr^*: towns. Tlie milk supply is usaaDy derived from some oat side 
country place. But in London and Edinburgh* cowkeeping for the 
frupply of milk to the population, is an institution of long standing. To 
a l€r«* extent it is practif^d in such towns as Birmingham, and in some 
smaller towns, but mostly these establishments are, in such towns, 
situated in the suburbs. Breeding of calves is not practised in London 
cowshe«is ; cows are purchased in milk, and when they cease to give 
milk, are fattened and sold to the butcher. Thev are similarly sold to 
the butcher when they fall ill of any disease likely to terminate fatally, 
as soon as their milk is obser^'ed to £aiL Cowhouses kept for dairy 
purposes are often located in narrow streets, in any small space which 
may happen to be available, and very commonly in the midst of 
crowdcfl populations of poor people. The dairymen who keep them 
are often, under such circumstances, men of very small capital, and are 
satisfied if their cows are so lodged and fe*! as to give a due quantity 
of milk, without troubling themselves about the nuisance which results 
from their improper management or the damage they inflict upon the 
health cf their neighbours or even of their own fzimilies. On the 
other hand I have seen in London most unexceptionable cowsheds, 
well arranged and well managed, and neither a nuisance nor likely to 
become so. Fcr the most part, cowsheils in London are much too small 
for the number of cow s crowded into them. .Sometimes a dairyman's 
cowshed is nothing moi*e than some disused stable, or a wooden dilapi- 
dated shanty without proper means provided lor drainage or the 
maintenance^- of due cleanliness. ITie part of the shed on which the 
cows stand is usually raised i:n inch or two, and this raised part extends 
from the ftedirg trough as far back as the ordinary length of the cows, 
so that their hind feet stand at only a short distance from the edge. 
Beyond this, and at a lower level is usually a passage running the length 
of the shed. Sometimes a gutter is provided, between the passage and 
the cows' standing place, fcr the droppings and urine to &11 into, and 
in the course of this gutter are one or more gidly openings leading to the 
dram. The part on which the cows stand and lie is usually not paved, 
except for a space of a few feet from the edge, since cowkeepers 
state that a hard paved surface injures the cows' knees when they lie 
down. The passage is usually paved in some way. The paving in 
London cowsheds is usually of ordinaiT bricks placed on edge. The 
channel mav be of the same, but it is sometimes made of small slabs of 
Stone and sometimes of wood. 

The standing places of the cows are usually divided by low wooden 
partitions into stalls, and two cows are placed in each stall. The width 
of the stalls is just sufficient to allow the cows to lie down, t.^., for 
single stalls about 4 feet, and for double stalls, not above 7 feet 6 inches. 
Il is said that if more space is allowed the cows are likely to strangle 
themselves with their halters. 

The feeding trough is usually of wood or of brick covered with 
cement. Cows, thus kept, are fed mostly upon hay, mangolds, or 
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turnips and brewer's grains. Some London cows also get a larger or On Effluvium- 
smaller supply of distillers wash. Grains and wash are believed to S?.*SiSd!*^ 
stimulate the secretion of milk. Most London cowkeepers keep their 
cows very warm. The sheds are generally badly lighted and badly 
ventilated, so that the prevailing atmosphere is very warm and moist. 
The dung is swept up two or three times a day, and is stored in a dung- Dung, 
pit sometimes outside the shed, sometimes within it. The dung-pit 
is usually made large enough to hoUl several days' accumulation, so as 
to avoid the inconvenience of frequent removal. In these pits, which 
are mostly of brick, but sometimes of wood, the dung ferments and 
sometimes becomes exceedingly offensive before it is removed. I liave 
seen instances in which the cowshed is directly entered from the dairy 
or from the kitchen or one of the dwelling-rooms of the house. 

I have known establishments varying in the number of cows from Cnpadty of 
400 to two or three cows. The cubical space allotted to each cow in **^*'*^''* 
the sheds has varied within my expenence from over 1,000 feet 
to a httle over 200. The largest establishments, as a rule, are those 
which are best ventilated and which are least crowded. The most un- 
wholesome sheds ill London, as a rule, are those which were constructed 
or in use prior to the time when the licensing system was introduced ; 
sheds erected since that time are vastly superior in every respect. 

The principal effluvium nuisances arising from cowkeeping are depen- Soum'sof 
dent upon the filthy mode in which the cows are kept, the storing and ^^i^i"*" "^*' 
removal of the manure, and the storing of the grains on which they 
are fed. The grains are commonly stored in a grains bin into which 
they are firmly trodden down. In the process of treading, the liquid 
matters are pressed out, and when proper provisions are not made for its 
ilowing away into the drains, it stiignates on the surface of the yard 
and undergoing acetous fermentation emits an odour perceptible at a 
distance of many yards, and rendering habitations in the neighbourhood 
scarcely tolerable. Sometimes this precaution of treading down the 
grains is more or less neglected, and the whole mass of gi-ain acetifies 
and becomes offensive. When the bin is of wood, the material itself 
becomes saturated with the liquid, and the bin is a source of great 
nuisance. Further, as in the case with horses, the presence of a number 
of cows upon a limited area in a close locality already crowded with 
habitations, adds materially to the general pollution of atmosphere which 
such human crowding occasions. 

Pig-keeping. Pig-keeping. 

It is not necessary to say much in demonstration of the nuisance Ordinarily a 
arising from the keeping of swine. The reports made by health officers 
in all parts of the country abound in illustration of it. It is a nuisance 
notorious in every town, and nearly every village in the kingdom. Nor 
can it be said that large establishments are on the whole less objec- 
tionable on this score than the two or three pigs commonly kept by poor 
men in the rear of their cottages. The fault appears to be that the pig natuSTiy Jium- 
has a bad name as an unclean animal whose habits are essentially and clean ummnl. 
naturally filthy, and who will feast on disgusting food from which other 
animals of better repute will turn away. He is thus left to revel in the 
filth that he is supposed to prefer, and no pains are taken, for the most 
part, to teach him something better. To this popular prejudice I demur. 
A similar prejudice sometimes excuses neglect in providing sanitary 
appliances in the case of certain classes of the human population of the 
country. For I have heard the question asked, What is the good of 
providing wholesome lodging and appliances for drainage for people 
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whose habits ai'e naturally filthy and indecent ? The pig is not 
naturally an unclean animal ; on the contrary, it is naturally a clean 
animal. When the pigs wallowis in mire he merely follows an instinct 
implanted in him, in common with some other pachydermatous creatures, 
the object of which is cutaneous cleansing. The mud stands to 
him in the relation of soap to a human being, but instead of washing 
it off with water he allows it to cake and dry upon his skin, and 
then rubs it all off, mud and culaneous debris together, upon some 
sufficiently rough surface. Loose hair and cutaneous scurf irritate him 
and he takes his own way of cleansing his skin from them. Cleanse 
his skin for him and he will rest in contentment, without offending 
the eyes of his supercilious betters, often less scrupulous in this matter 
than he is, by his wallowings, scratchings, and scrubbings. It has 
long been known that a pig thus cleaned with soap and water not only 
becomes less objectionable but grows fat more speedily than if left 
to clean himself in his own way. Similarly as respects his food. A pig 
does not naturally prefer disgusting food. If left to pick up his living 
where he can find it, he will eat anything he can find that is eatable, but 
even then will eat acorns, fallen fruit, or roots in preference to garbage : 
and human beings in similar straits will act precisely in the same way. 
I am credibly iuformed that, even in London, there are men who 
regularly resoit to the dung heaps adjoining certain London slaughter- 
houses and pick out from them, for conversion into human food, the 
unborn calves thrown there with other garbage by the butchers. It is 
not to be supposed that such wretched people would not prefer better 
food if they could get it. Garbage is not the food that the pig selects 
by preference. In fact a pig which has been fed for any time upon sweet 
food will turn away from sour and disgusting food. I have it on the 
authority of dealers with whom I once had to do at Belle Isle, near the 
Metropolitan Cattle Market, who used, at the time I speak of, to feed the 
pigs they had purchased for re- sale on blood and garbage from tlie 
abattoirs, that often pigs would nearly starve before they would touch 
the food set before them, only eating it under the pressure of acute 
hunger. I am not saying that it is not economical, or perhaps even a 
desirable thing, to convert into pork matters which can in no other way or 
in no way more convenient be made subservient to the subsistence of 
mankind, or that the pig is not properly utilised in this manner. I 
only wish to vindicate his character as a cleanly feeder, if only he has 
the chance of cleanly feeding vouchsafed him. 

Still, as a matter of fact and daily observation, pigs are habitually kept 
even in the middle of populous towns in a most uncleanly and unwhole- 
some manner, and the outcry against their being so kept is natural and 
not to be wondered at. Health officers, judging from their reports, 
would cut the knot of the difficulty by altogether forbidding the keeping 
of swine within the precincts of towns, or within some defined distance 
of inhabited dwellings. 

The offensive odour from ill-kept and ill-managed piggeries will 
travel with the wind very considerable distances. The nuisance has its 
source (1) in the filthy condition of the piggeries themselves, the 
accumulation of manure about them and its removal, often in a feiment- 
ing condition, and (2) in the storage and subsequent preparation of the 
food. The first source of nuisance is dependent partly upon the manner 
of construction of the sties, which are often mainly or entirely of wood, 
a material which absorbs offensive liquids and becomes saturated with 
them in course of time ; partly upon the bad construction of the floor of 
the sties, often again partially orwholly of wood or imperfectly laid with 
bricks, or sometimes consisting merely of the bare earth ; partly upon 
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imperfect arrangements for drainage of the sties or the absence of any OaEfiiuviam- 
drainage at all, and partly upon neglect to cleanse the dung and filth dj., Ballard. 
from the sties at due intervals. As respects the second source of 
nuisance it is to be remarked that the feeding of pigs upon sweet food 
is the exception and not the rule of ordinary pig-keeping ; the food that 
pigs ordinarily get is refuse food, tavern wash, or its congener town 
wash, consisting of scraps of food of all kinds, peelings of vegetables, 
rind of bacon, pot liquors of all sorts, &c., brewers grains, butchers 
offid, such as entrails, livers or blood, &c. The swill tub in most 
towns and villages is an institution wherever pigs are kept, and in 
many houses too where they are not kept, since its contents have a price ; 
and throughout the year during hot as well as during cold weather the 
process of filling it goes on. Even when the tub is full, the wash or 
swill it contains is often not given at once to the pigs, but is kept in 
store for many weeks or oven months, during which time it becomes 
most offensive from fermentation, while the top of the mixture acquire a 
layer of mouldiness« The swill is then unmitigated filth, yet is con- 
sidered good enough for the food of pigs, and indeed their appropriate 
food. When in this condition, and when dipped out in this condition, 
the odour is insufierably offensive and sickening. At Calne, one of the 
most important bacon-curing towns in the kingdom, and where, con- 
sequently, nearly every cottager keeps pigs, potatoes, previously boiled, 
are heaped up in some corner of the back yard and kept there in a sour 
condition until they form a thick pasty uniform offensive mass, which is 
then dug out in portions from time to time as food for the pigs. When 
butchers keep pigs it is not unusual, especially in country towns and 
villages, to see the sty so arranged as to open upon the dung-pit, into which, 
together with the manure from the slaughter-house, are thrown blood and 
such entrails as cannot be used for human food. The pigs rummage in 
this filth and do a double duty there, eating the blood and garbage that 
they find aiid treading down the dung and litter. But sometimes these 
kinds of food are not given until they have been cooked by boiling, 
either alone or with meal or potatoes, diseased potatoes being commonly 
utilised in this way. This boiling of the food is often a still greater 
source of nuisance than the condition of filth of the sties, and the stench 
from it often spreads to distances which that from the sties does not 
reach. 



Such effluvium-nuisances as I have pointed out as arising from horse- Thoefiluvium 
keeping, cow-keeping, and pig-keeping are held by popular professional arfgliiK^m tho 
consent to be nuisances injurious to health ; and inasmuch as they are ""^^^Jj^J*" 
efiluvium nuisances due to Jilth in one form or another, the popular are injurious to 
professional opinion is endorsed by scientific pix)fessional opinion. The JjJ^rai princi- 
late Medical Officer of the Board, Mr. Simon, writes in his second pios, 
report to the Local Government Board : " Uncleanliness must, I 
** think, without doubt be reckoned as the deadliest of our present 
** removable causes of disease. In stating this opinion of its fatal influence, 
" I do not refer to it in its minor degrees, as compared with high standards haymK^tuSr*^ 
*' of cleanliness or chemical purity, but refer chiefly to such degrees of it origiu in nith. 
** OS fall, or ought to fall, within the designation of Filih : — to degrees, 
" namely, which in most cases obviously, and in other cases under but 
*^ slight mask, are such as any average man or woman should be disgusted 
** at : such ns, eminently, the presence of putrescent refuse matter, solid 
^ and flu ill, causing nuisance by its effluvia and soakage. . . . It has 
« been among the oldest and most universal of medical experiences that 
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.!:•. !i; I!;: .* in.* 1 tM::i, :ii:«l within <lirect reach of it< poUutiug 
•• ::/! .• :. • , ^ ; •• •::. :• T«» \:i:i.'«.>«l:«ta>«;s which under opposite conditions 
•• ;•••■ • • .:...ri: .' '.v •:• .i'-^.'.:: '.v n:ik:;uwn ; and the broad knowledirn 
•• ri.itFi'.Tii niis* ^ P.-iiisi- i^ rri •rvst-ntr-i I in th».* oldest records which exist 
•• «'!' lf:^:'.::;rl..:. i;:' .-.r.: Imf :.::i**i> %'i mankind. The exacter studies of 
•• :.. ■.l-.m t!:... ^ L:i\\ r;nl.. r ^r.own that hy various channcds of indirect 
• :fci. i cl.t.. i« *:::.• ir.du :.» • F:lt!i vm openite moiv subtly, and also far 
•• i...^r»' wiiv'.y aiil ni»«r- il^ -:r niivvly ihauuur forefathers conjectured." 



V::-.-:' iil. i-l'.: .: r • 'li'* T'i?:tl iii- :'.::v.i' ft' hiriri* doses of the offensive gases 
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il.t i:::j>v'.:ti«»ii, h«- ;j:«x-s on to say, *' Far smaller 
■• .:• - "i .:' tl;i -. i: till i::t*« -, :i- bivatlitMl with extreme dilution in 
•■ . :d Liry <\\.W\^ atin-i'l . r» ?. iM-th j;i\«' imni«*diate headache and 
•• :1c:.-. rul »i;- . :..: :: t • *•..-:•.•..• iMrs..n< t« inp.«rarily expo.sed to them, 
*• w'A :i!-L' a:'!" ar i.» k tp ::; a '•»^:ii.'W:i:it vairuely depressed state of 
•• I.- .iltli i.i;i! y u]..» I.;i'':r;al \ iriarl.i- thorn : but here, so far as we yet 
'• k:..»w i- t!.- I- •! i-f li.f j.ort:..'y , f t!i.)<o >t inking *r*ises. . . . The 
1 liir \v:d» r \ -^--W'W'.v^ >••!* nii'^i.-hii-f which we recognize in Filth 
-I'll ii'. a}: jiii nrly i.-.ii^t bo attributed to Morbf/ic ferments OT 
ti.-t.-'/iii ; u\:\xu v< w lr.o!i 11 t * '.ly are not ,i:a.seous, but on the contrary, 
'••• lar :.< \\*' k:.' w i\\. ii., >• • I'.i t»» l.av.- thi.ir e<?encf, or an in.separable 
I'liiT »•:::, i*. *«?:;•.::. <• lil • '.v:..vi.> whivh the microscope discovers in 
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lii.'ii; i:. li\i:.j «.: ..:in:^!..^, !.a:i:«'.v. which in their lar«:est sizes are but 
\eiy !.i::i.;i. ::.:ri\^.'i \ wid o: '••••t^, an 1 at their h*asi .sizes are probably 
ui'.-.! II . V. !i 'A ":!. i\y- ii:» :•. -» • |w ; i-riraniMn-i whieh. in virtue of their 
\ital;!y. an- i::vli-:-.:.ir« ly <• I: nisiliipiyiiti: within their respective spheres 
il'i'pi raiii'M. ainl w i.ii'.i tl.» rcSrc, a-i in roiura>t with common poi.sOQ.s 
I'iiii dt-vi iopo hull r.i.iti-ly !.i:'::« u'.it ri».r etiicts from first doses which are 
iriiii-tiniiily sn\:\V. (>:* t» ri:^ i-t- ihi:< charactised, the apparently 
*• iSMiitial tai'ii'iN 1 1 >|M\iric il.tii.'cul prucesses, at least one sort — the 
" tirdiiiary M-piii* t» rn:» i;: — <• ^ ni- always to be ]>reseiit when putrefactive 
*• rhaiiiTo^ aro in |»r» iiivs-:. a< i-i* ii'i:rs»- in all decaying animal refuse 
" wliiU- uilh-i'*. tin r.i:l; o« itain'.y n«.'t cj-icniial to all such putridity, are in 
*• tlitl't ivnt tK'L'iev- aj t. ar.d .<ti:-.o cf tlum little le.<s than certain, to be, 
*' fn-Mucni ir.citicr.t^ i*:' i iir crdii.arv r»*tiise. . . . It is bv these 
" various airoiicii s , i.^<» r.tial at.d ii;ci«.id;talj that Filth produces *zymotic 
** disease* ... Ill vi : ::>i'. .1. k«w-I_\ in^ L calities, if imclean a? 
** reganls tlio rm.oval ii :: . ir r« :ii>e, inay especially be expected to 
*' have thesi^ fvrnunt- \\\ >. :.: ::. their cfn.inon atuio«iphere, as well asof 
*' **onrse tiHMuir.j; in il.i :r m :l ai.d irP.'Uiid-water.'' The main truth thus 
adniirablv t'ornuilated bv Mr. S:nn-n i^ axiomatic. It is the result of 
exteiidt»<l oxperiiMiee ar.d pr-:ra»ted * b-rrvation, and being an axiom, 
uiav be ilulv anil loi:ie:i!lv use I i:i roai»':.:nir bv wav of deduction.* ^Jt 
onlv niav axioms be thi;^ n<«.»i, bi'.t tiu-v euirht to be thus used for the 
benefit ot iiiankiriil. 'Mu- piaeiieal ai plieat:«'n of the axiom that ' Filth pro- 
ihues disease * \o the paitieirar e.:?o •. I tho lilthy kee[»ing of animals is stlt' 
evident. Ibii in luder tt» n^.:.k«' tl.e a'.]»'.ieariou clearer, I mav a ^ain ruV-r 
lo iVlr. Simon's report an<i iy:».:o >o:vie farther reniarlvs cf his upon tae 
ireneral snl»ieei oi' lilili-inr'.ir.v'v .1 v::^i;;<e. After reforrinir lo the tact that 
e\<'es.s ol' disease in lil:ii\ p;;iv\ ^ !< not ahvavs due oidv to the tilth, he irc-e* 
nn lo iioint out tl at notu Jtl;>:;i'."..':!.:r r.i:x»>ilea?es, "in filthv url&n d:*trict> 
*' where the Ibnl air, i*oirp::rar:velv inoarccratcd in ccuits and allevsaiid 
*' narrow .-stride! s, enn act wiili i/.i >r i^-ivc in rcirard to massts cf ror^u- 
'* hitiiMi, the population ah\av< ^h.tuv*: an increased i:"»orral::y ::-'*;tfi 
" j.e\ernl titles of diseaM\ Suoli miscellaneous increase c: mortilitv 



"* " A vioiip. iliilv :nul iiu'lIimlivMlly draw:: :rou: jarticulars vrili a^iiz. ^jL»iIy p.:i:;t 
" (Mil lu-w |iiiiiii.uliirM uiul .M) render the sciences active.*'— Aoruw O-.-j^i.-iR,' 
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** affects probably all ages, more or less, but a distinctively largo pro- On Effluvium- 
** portion of it attaches to the children. Apparently the mere influences 2r ^SScl!*^ 
" of the Filth (apart from other influences) in such a district will bo 
causing the infants and young children to die at twice or thrice or 
four times their fair standard rate of mortality. ... In trying to 
" analyse the death-statistics of filthy districts we soon find that, with 
*^ regard to many of the separate elements in the miscellaneous 
*' mortality, we cannot argue in exact scientific terms : partly because very 
** large quantities are registered under names which have no definite 
** nosological meaning — e,g,y * convulsions,' ' teething,* * atrophy,' * con- 
** sumption ; ' partly also because some kinds which we can fairly 
" identify by name (e.g., pneumonia)* are such as we do not always 
" aetiologically understand ; and sometimes we may be only able to esta- 
** blish the broad fact that, within the area of Filth, the deaths in total 
" amount are greatly more numerous than they ought to be, and that the 
" excess (or in mixed cases a certain share of excess) can only be ac- 
" counted for as the eflect of the Filth," Nevertheless, both experiment 
and professional experience combine (as he proceeds to point out) to 
show that septic ferment, however it may enter the blood, is apt to find 
the way thence to the bowels, so that diarrhoeal aflections become 
the most prominent of the diseases distinctively due to filth. More- 
over, "experimentally we know of this ferment, that, when it is enabled 
" by artificial inoculations to act in its moat effective way on the animal 
" body, and even more when it has received a curious increment of 
" strength which its first propagation within the living body seems to 
" bestow on it, it shows itself one of the most tremendous of zymotic 
" poisons ; " that it develops " disease exactly corresponding to certain very 
" fatal and, unfortunately, not infi*equent infections to which lying-in 
** women, and persons with accidental wounds and the wounds of surgical 
" operations, are most subject, but which also occur independently of 
** such exceptional states ; infections chiefly known under the names of 
" erysipelas, pyajmia, septicaemia, and puerperal fever ; infections which 
" we sometimes see locally arising anew in unquestionable dependence 
" on Filth, but of some of which, when arisen, it is perfectly well known 
" that they are among the most communicable of diseases. And a further, 
" perhaps still more instructive, teaching of the artificial infections is this : 
** that the 'common' ferment, which in its stronger actions quickly destroys 
** life by septicaemia, can in slighter actions start in the infected body 
** chronic processes which will e?entuate in general tubercular disease." 
After making all necessary reserves in the application of these results 
of experiment to the condition of ordinary life, he goes on to say 
that, " looking well at the pathology of human life, under residence in 
** foul air, we find ourselves again and again reminded of these results of 
" physiological experiment; often seeing phthisis and other tubercular 
" and like diseases gradually developed, as though under gradual over- 
" powering of the limited normal resistance to the septic ferment ; or 
** seeing — and particularly where some exceptional bodily state (wounded 
** or puerperal) gives opportunity, the sudden invasion of erysipelas or 
" other septic infection, not in discoverable dependence on any human 
•' infectant, but conceivably a filth-inoculation from the air." 

* On the relation of certain cases of pneumonia to filth, an interesting and instruc- 
tive paper on " Pythogenic Pneumonia," by Dr. T. W. Grimshaw, in the " Dublin 
** Journal of Medical Science " for May 1875, may be consulted "with advantage. See 
also some further observations of my own as to epizootic pleuro-pneumonia, quoted 
later in this Beport. I may add that during a long service as a dispensary physician 
in London, I was myself forcibly impressed by the preferential frequency of a fatal 
£[>rm of pneumonia, especially among children, in the filthy ill-drained courts of the 
BetropoUfl. — £}. B. 

B 1400. G 
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No illustrations or proofs arc necessary in the application of the 
doctrine thus pri)[Kiuiul«*(l by Mr. Simon ; it is sufficient to say that the 
universal expi*rience of medical men athrms the fact that diseases, 
especially those forms of diseases and kinds of death referred to by Mr. 
Simon, are exreplionally frequent in tilthy mftws amon^ residents over 
stables, and where co\v:$ and pigs as well as other animals are kept in a 
filthy or unclean condition, and whore the effluvia from such keeping 
are concentrated within a confined space by peculiarities of locality.* 

Nevertheless I cannot refrain from making the following extract 
from Dr. Buchanan's annual report for 1862 to the Board of Works of 
St. Giles* district, where he was at that time Medical Officer of Health : — 
'' The main ]K)int that appeared neeilful to be established in evidence 
" before the magistrates was, tliat injury was inflicted on the health of 
** the neighbourhood by the presence of cowsheds in St. Giles*. To 
" those who had been ongagetl in observing the sanitary state of the 
people through a series of years, this did not appear at all doubtful ; 
but it seemed desirable to get, if possible, some numerical proof of 
such injury to health. With this view, the sanitary statistics of nearly 
six years were examined with reference to one particular cowhouse, 
*' that in Stacev Street, which was so situated that its influence on 
*' health could be measured. The end of Stacev Street, at which tlie 
" cowhouse is situate, would be expected, prima facie, to have sani- 
" tar\' adviintajres over the other end, which abuts on the middle of 
DuiUey Street, a nei<rhbourhood which the readers of this report well 
know to bi» unhealthy beyond most other parts of the parish of St. 
Giles.' Now, on an analvsis of the mortal it v, it was found that, tliree 
houses excepted, there had been an average of three deaths in each 
inhabited house, and in none a higher mortality than six in the six 
years. But m the three houses, Nos. 6, 7, and 9 there had been an 
average of 10 deaths each ; viz., in No. 6, seven deaths ; in No. 9, 
nine deaths ; and in No. 7, actually 14 deaths in the period under 
examination. Now No. 7 is the house most directly connected with 
*' the cowsheds : Nos. 6 and 9 are the two houses flanking it. No. 8 
** consists only of workshops and the entrance to the cow-yard. In 
" these three houses, Nos. 6, 7, and 9, 30 deaths occurred, while the 
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* Coiifirmatorv evidence of the injiirioiisnes» of those fihhy eflfiuvia from ill-kept 
auinial^ may be derived from considering; the effect they have upon the animals 
themselves. I may illustrate this effect by some observations of my own, made on 
two separate occasions, on one of which pleuro-pneumonia was prevalent in the 
London cowsheds, and on another when the cattle plague was present in this country, 
(^n both of these occasions I took the trouble to compare the prevalence of the 
disease in the cowsheds in Islington with that of the practice of storing the dung of 
the animals within the cowshed itself. In the case of the lung disease, I found that 
in 1857, while 8 out of 31 sheds in which the manure was not stored within the shed 
had had cases of lung disease, as many as 8 out of II in which the dung was stored 
within the shed had had cases of it. And as respects cattle plague in 1865, 1 found, 
generally, that, while 66 per cent, of the sheds in which the manure was not stored 
within the shed were invaded by the disease, as many as 91 per cent, of those in 
which it w as so stored were invaded ; and that the influence of this filthy practice in 
promoting attack was most obvious in the smallest establishments, which were less 
liable than the larger ones to the introduction of the contagion ; since, while but 
53 per cent, of the sheds of the first class were invaded, none at all of this second 
class escaped invasion. It is in these small establishments th:it the dung is habitually 
kept for the longest period of time befi>re removal. The bearing of these hcis upon 
the supply of wholesome meat in towns is obvious. [For a fuller statement of these 
observations, sei.' Appendix E. to the Second Report of the Cattle Plague Commis- 
siou, 18Gh.j 

Drs. Druitt and Aldis also mention in one of their Reports the occurrence and 
spread of ** influenza," accompanied by "sore throat," among horses in an ill-kept 
stable in their district, and that the disease was attributed by the veterinary BUigeon 
in attendance to the unwholesome state of the stable. 
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" other 14 inhabited houses had only 40 deaths between them. The SSiwSeesT" 

" only two fever deaths in the street were in these houses abutting on Dr. Ballard. 

** the cow-yard. Three out of the five deaths from diarrhoea were in 

" them. Out of 10 deaths from acute lung disease which follow (as 

" has been often shown) the zymotic deaths in their distribution, and 

** depend upon similar impurity of air, eight occurred in these (hree 

" houses. The Stacey Street cowhouse was the only one in which a 

** numerical estimate was attempted of the influence on the health of 

" the neighbourhood. But on the strength of the facts where ascer- 

" tained, the reply was not difficult to the question of the counsel who 

" had been retained in the interest of these nuisances : * Do you mean 

** * to say that a cowhouse and yard is more detrimental to the health of 

** * a neighbourhood than if the same space were covered with poor 

" * houses ? ' — * Yes, it positively is so.' " 

Another extract from Dr. Buchanan's report for 1860, relating to 
mews may not be out of place. It relates to a place called Southampton 
Mews, in respect of which proceedings (much delayed) were pending : 
"Meanwhile, in the summer of 1«59, the houses of Bloomsbury 
" Place and Bloomsbury Square, on which these premises in the mews 
" abut, were pervaded by bad smells and by zymotic diseases, referred 
** by the medical attendants of the cases to the miasms of the mews. In 
*' the summer of 1860, again the same smells, and again the same out- 
** break in the neighbouring houses, this tim3 taking the form of diph- 
" theritis. In November, a child 1 rora the house itself died of diphtheritis 
in University College Hospital. And now, in the summer of 1861, 
among other complaints, a medical practitioner writes from Blooms- 
bury Square : * As usual, now that the abominations of Southampton 
*' Mews are upon us, and the smell has been most unpleasant, diphtheria 
** has broken out at No. 25 in this square, also at No. 27.' " 

In Drs. Druitt and Aid is' annual reports upon the sanitary condition Drs. Druitt and 
of St. George's Hanover Square, I find among other illustrations of ^^^' obs(5rva- 
the injury to health occasioned by mew-stables, the following reference 
to diphtheria^ which, taken in connexion with what has just preceded, 
and with some observations made in New York, to be referred to pre- 
sently, is at least very suggestive. In their report for 1868 they men- 
tion that in the month of January diphtheria occurred " in one of the 
** stables in Kinnerton Street, where six children, whose ages varied 
** between ^ve and fifteen, were attacked with the disease, three of whom 
** died. The disease appeared in other stables and houses in the same 
** locality, and some of the patients were taken to St. George's Hospital. 
** . • The stable was oJBTensive." They further mention the fact that 
in the fourth quarter of 1858 only three cases of diphtheria occurred in 
the public medical practice of which they received records. Such cases 
occurred in a different mews. 

In connexion with this last quotation I may quote the following observations 
passages from the " Eeport of the Council of Hygiene and Public ^^^ /" ^'^""^ 
** Health of the Citizens' Association of New York upon the sanitary con- 
** dition of the City" (1865). In respect of the third district. Dr. 
Hampton Harriott writes : *' In regard to the influence of stables upon 
** the public health, I think that I have, in many cases, traced to their 
** influence (especially when occupied by sick and disabled horses) an 
*^ earlier invasion and increased prevalence of such diseases as scarlatina 
** and diphtheria." In respect of the same district. Dr. Keeney writes : 
" That they produce a deleterious effect upon the health of their imme- 
" diate localities, I infer from the marked and fatal prevalence of 
** certain peculiar diseases in their immediate and most exposed vicinity. 
•* Cholera infantum is one of the maladies here referred to." In respect 
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of the fourth distnct, Dr. Ezra Pulling writes : " The norioas gases 
arising froui these places eontributo in no small degree towards 
vitiating the atmosphere of the crowded tenements bj which they are 
usually surrounded. A reference to the large map accompanying 
this report will show that many of the localities where tho existence 
of typhus or typhoid fever is indicated are in the immediate vicinity 
of stables, the emanations from which appear to be predisposing, if 
not exciting, causes of several forms of zymotic disease. Of 44 cases 
of erysipelas occurring during the past year, no less than 31 were 

adjacent to or within 25 feet of stables. At No. 10 Street, which 

is contiguous to one of the largest stables in this district, four cases 
of this atlection occurred. The rear of No. 27 Street adjoins a 
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stable, and is within 25 feet of anoth(*r. In this house, which is 
occupied by five families, there were three cases of erysipelas. The 
rear of No. 22, Cherry Street, which contains IG families, is separated 
from a lai-ge stable by a vacant lot, into which runs much of the fluid 
part of the manure. In this house five oases of the above disease 
were reported during the year. Zymotic alFoctions of the throat and 
lung appear to be very prevalent in these IcK'alities where the litter of 
stables is under«roing fermentation. One of my colleagues has already 
stated to the Council his l)elicf that gaseous emanations from these 
sources are conducive to the spread of diphtheria; and while my own 
observations tend to confirm his theory, I lx>licve it to be equally tnio 
of an insidious and very fatal form of pneumonia. . • • Indeed, it 
may be said that zymotic diseases of all kinds appear to be exceedingly 
rife in this region." In respect of the 15tli district, Dr. James 

Ross writes : "At No. Avenue B, a horse stable occupies the rear 

area of tiic lot, and the entrance to the stables is made only through 
the door and hall of the tenant-house. I found two of the scrofulous 
children in tliat house on crutches. The grave has strong claim upon 
others. . . . The j)revalence and fatality of pulmonary disease among 
horses in overcrowded and neglected stables is only equalled by the 
fatality of like maladies in the women and children of tenant-houses." 

In respect of the IGth district, Dr. W. C. Hunter writes: *'The 
principal insalubrious feature, of these stables is their eifect upon rear 
buildings. This happens when a stable in the rear joins a rear 
dwelling next door. ... A stable is placed in the rear of one sti*eet, 
and on the opposite street is a rear dwelling-house. The rear walls 
of the two buildings are within 2 or 4 feet of each other (this inter- 
vening si)ace being an unwholesome ' cloaque '), with a small rear 
bedroom window of the dwelling, and a breathing hole for the animal 
in the stable ; both window and opening being on the same plane. 
Tliis is precisely what is seen at No. 278, West Seventeenth Street, 
where the bedroom window must be kept constantly closed to prevent 
the unpleasant odour from the stables entering the apartment. Tliree 
cases of purulent ophthalmia have occurred hero, and tyi)hus previula 
in the front house." 
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As to the mode of preventing or minimizing the effluvium nuisances 
from horse-keeping, cow-keeping, and pig-keeping. 

From Horse-keeping. 

The prime essentials of the wholesome stabling of horses are cleanli* 
ness and the due removal of manure. 

1. The flooring of the stable should be of such materials and so laid 
as to permit the ready flowinjij away of liquid manure from tho standing 
of the animal. For this purpose the flooring should be as even and 
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uniform as possible, and such as is incapable of absorbing urine or other On Effluvhim- 
liquids that may fall upon it. Hence, the best flooring theoretically, is Sn BallSd!*^ 
one which is jointless, firm, and properly sloped to a proper channel. 
The worst sort of paving that I have seen in ordinary use is that made 
with round pebbles laid upon the unprepared ground. Brick is too 
absorbent to make a good pavement, square stones set, and what are 
termed iron-stone bricks laid upon a duly prepared foundation of con- 
crete are better. But even these are not equal as a flooring to a hard 
cement. The most perfect flooring that I have seen has been in stables 
laid with the patent cement of Wilkinson & Co., of Newcastle. It bears 
very rough weai- admirably. It is a cement made with PoiiJand cement 
and roughly ground stone or granite chippings run upon a basis of 
brickbats. [See a fuller description below under the head of " Slaugh- 
tering of Homed Cattle," &c.] 

2. There should be provision for proper drainage. The channel Drainage, 
leading to the drain inlet should be impervious and even like the 
flooring or gully. The drains should be of stoneware pipes, which resist 

the ravages of rats. The drain inlet should bo outside the stable and 
provided with an appropriate trapping arrangement. 

3. The dung should be removed from the floor of the stable at short Litter, fto. 
intervals. Straw or other litter used for the bed of the animal should 

not be used a second time after being saturated with urine. 

4. Manure should not be permitted to accumulate in the place storage of 
provided for its reception, if that place be near enough to inhabited "**^^*^- 
houses to become a source of nuisance from its eflluvia. 

When horse manure is necessarily retained on premises for several 
days (an event which only ought to happen accidentally), it ou^ht to be 
so stored as not to be liable to undergo compression, the atmosphere 
should have the freest access to all parts of the deposit, and provision 
should be made for the draining of all liquid matters from it into an 
appropriate drain. It has been said that sprinkling the manure freely 
with dilute sulphuric acid (a cheap agent) assists in preventing the rise 
of eflBluvia, but I have have had no experience of this expedient. 

5. The flooring of stables should be daily washed down with water, CleanlineM, 
and the walls and ceiling periodically Jime-whited, and always kept 

clean. 

There ought never to be any difficulty in providing, so far as this, 
against efliuvium nuisances arising from horse-keeping. Difficulty begins 
to appear when the question of residences over stables, as in London 
mews, arises. It is to my mind doubtful whether the best devised "Mews." 
scheme for rendering such residences wholesome would be altogether 
successful. The principle, however, to go upon in making an endeavour 
to render them wholesome is, in addition to what has been above sug- 
gested, to dissociate by the best known means the atmosphere of the 
stable below from that of the dwelling-place above, and to provide 
for the separate horizontal ventilation of the stables and of the dwelling 
rooms. To carry out the first of these objects it would be necessary to 
construct the walls of a material which shall be non-absorbent and prac- 
tically impermeable by stable vapours and gases ; and either to construct 
the ceiling with similar materials, or to interpose an impermeable mate- 
rial between the ceiling and the dwelling rooms above.* In addition to 
this, the staircase leading to the rooms above should be placed as far as 

* I am aFRurcd by the Architectural Department that there would be no practical 
difficulty in obtaining such atmospheric isolation, by the use of such materials as 
fglaxed bricks, well and closely set in cement, or by the use of good cement for the 
liniDg of the walls and flooring of the rooms above. 
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|»Of^:!'I»' from xh*^ f>rable?. should opc-n dircctlv from the street, ajid its 
sMe walls ^hoiii-i ''v «.«.!. .-iruciei of ^iIIlila^ impernMAble mftterial to that 
employed in the »ur>le it<elf. and the staircase should have a distinct 
and separate- VL-niilsition from the roof. 



From Chp- 



Pjfoper consiHTO 
lion of co*»hsd.>. 



Modeof dealh-c. 



CScAoIr r:ar.as:»> 



From Cow-kieping. 

The essentials for wholesome cow-keeping and the aToidanoe of 
cffluvium-niii-ane»'5 where c«.»ws are kept in populous places relate, a, to 
the c'ODstmctio!! of thv rowsluil^ : iff to cleanliness and proper manage- 
mxsuz oi' the cianire : t\ to the jiroper .-torage of their food. 

a. — 1. A cow>ht-ii ^llOuId rot le crowdt^i. There should be ample 
*pac*f for thf ciri-ularivi: of aiv both at the ht-ad and tail of the cows (an 
if''jeL-t which iiijiv ]*:• nAV.xr.-^l by means of a >T3Tiiciently wide passage at 
)-o:h en'is of iiie >::iiL-'i. u^d ti:- totid cubic capacity of the shed per cow, 
fur cows of siveragi- -iz*.-, ^Luuld not be le>s than 1,000 cubic feet 

2. The pr.vi:::^ rh'.»i:l'i, as re-j«eci5 ma:crial, 1h? similiar to that recom- 
mendetl tor -laMx.'-. It sheu.tl be r.on-:il>!!07K?nt. The best material is 
a t:rm. hiird aspliali-, or ironstoae bricks set in cement, in any case laid 
MYK'Ti HZ least 4 incl.-s cf irooil concrete, or it may be altogether con- 
-irucied of piVnl rlrni cvment. In London, where usuallv no litter 
ir? J r? Tided for tht- c.'ws to lie down upon, i: is customary not to pave 
the rioor toward- the head of the stall, oii account of the injury likely to 
l-e done to the kn»-es of the cows in ;he act of lying down, but to put in 
that part a layer uf eanh, Siiud inixctl i\-ith elay, fine brick rubbish, or 
other soft miitvriiil. Wiere lif.er is u?ed the stalLs may be paved 
throu;;hout. But litter oi aLy kiiiil is object ioiiable unless renewed dailj. 
It becomes ilamp and sr-Mom from the exhalations of the cows when thej 
lie down, and i< then sftid to l>o injurious to the hciUth of the cows. 

3. The walls of :he shed should l»c cf brick or stone, and faced to i 
heiirh: of at L.-ist 4 il-et w;:h a ilado of ;;ood even cement, or with rinc, 
slate, cr other non-abso:bent materiid. 4. There should bo good vwiti- 
hition a!id lighting. Ij::h lighting and ventilation are best effected from 
the roof. .*>. The feed iiii: trough at the head of the stalls should be 
ci.'ustructeil of iron or of some other non-abscrl^nt material. 6. There 
should K' a channel of non-absorlvn: material running along the tail 
end of the stalls. The pavement should be so slopetl as to drain into itj 
:ind the chLcnel itself should Iv of sufficient depth and width and be so 
slopeil as to conduct away liquid matters readily. It should conduct sadi 
matters to a pipe drain inlet properly constructed outside the shed. 
7. It is desirable that a cowshed should' always be a detached buildlBg 
standing in its own yard, but where any part of the shed adjoins » 
«lwel ling-house a party wall of non-absorlx?ut material should intervene. 
I?i no case should ar.v room of a dwollinji-houso or anv room used as a 
dairj- communicate with a cowsheil. S. The dung should never be 
stored within the shed. When practicable, a dung-pit should be 
altogether dispenseil with ; it never fails to be a source of nuisance to 
the neighbourhotul. Th? proper plan to ailopi would In? to place dung 
at once in the receptacle or conveyance in which it will be conveyed 
away, and this should be constructoil tf iron or other non-absorbent 
material and kept clean. 

^. — 1. Thv* luauure should Ik? swept up and carrietl to the receptacle 
ut h^ast every six hours, and in the intervals the channel should be kept 
sutRciently clear for liquid matters to run otl*. and twice a day the 
channel and passages >houUl be cleansed with water, and the dailo simi- 
larly cleansed at short intervals. For this purpose a proper water 
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supply should bo provided within the shed at such an elevation that On Effluvium- 
the water can be delivered by a hose so as to reach all parts that it is Sr/BalSrd!*^ 
necessary to wash. 2. The whole interior of the walls and ceiling 
should be regularly and periodically limewashed at due intervals. 

3. The cows themselves should be kept clean by proper gi'ooming, 

4. The manure should be removed from the premises, in the covered 
receptacles provided, daily or at very short intervals, and the receptacles 
should be cleansed before their return to the yard. 5. The yard itself 
should be well paved, preferably in the manner recommended for the 
cowshed itself, be well drained and kept clean. 

c, — Grains or other kinds of food likely to become sour should be Proper storago of 
kept in non-absorbent receptacles outside the shed, and duly protected ^^^' *"• 
from the weather. Grains should be well pressed down, and the recp- 
tacle should be provided with due means for conducting away into the 
drain, without exposure to the air, and liquids which may ooze from 
them. This receptacle should always be thoroughly cleansed within 
with hot water from time to time of its being replenished. Apparently 
with a view to facilitate this, the St. Giles' Board of Works in the metro- 
polis requires that there shall be two grain receptacles provided, or if 
there be only one that it shall be divided by a partition. 

From Pig-keeping. From Pig* 

The most scrupulous care is requisite to prevent pig-keeping becoming 
a nuisance, when carried on near inhabited houses. 

a. — In respect of the construction and arrangement of the sties. Proper oonstpuc- 
1 They should in no case abut upon or communicate with any part of *^o^°'^'^®^* 
a dwelling-house. 2. When pigs are kept in any considerable number, a 
proper enclosed room or building of brick or stone should be provided for 
the purpose, and it should be lighted and ventilated, preferably from the 
roof. If the pigs be kept in low sties erected within a yard, the whole 
sty (i.e., every part to which the pigs have access) should be covered 
with roofing in such a way as to effectually prevent the ingress of rain. 
3. The flooring should be of some material impervious to wet : asphalte 
or cement, or good glazed bricks, closely laid in cement upon a basis of 
good concrete are the best materials. It should be properly sloped to a 
channel running along the front of the sties and leading to a proper 
drain inlet outside the sties. 4, The walls of the sties should be con- 
structed of impervious materials, such as stone, or slate slabs, or glazed 
bricks well set in cement, and the feeding trough should also be of some 
impervious material. No wood should on any account be permitted in 
any part of the sties. 5. The yard or building within which the sties 
are situated should be paved in a similar manner to the sties themselves, 
and be well drained. 

b, — In respect of cleanliness. 1. The pigs shall at all times be pro- Cleanly 
vided with an ample supply of clean litter. The best materials to use management. 
are clean straw or a layer of about 3 inches of sawdust. The litter 
should be renewed, and all manure removed from the eties, daily. 
2. Prior to such fresh supply of litter the floor and walls of the sties 
should be thoroughly washed and cleansed daily. 3. The pigs them- 
selves sliould also be cleansed and scrubbed at least once a week with 
soap and water. 4. The manure and foul litter should be removed from 
the premises daily. 

c. — In respect of the storage and preparation of the food. 1. No Proper storage, 
offensive or sour pig food should be kept or used on the premises. If *^* ° 
grains are used they should be stored in the manner recommended for 
cow-keeping. 2. The preparation of food by boiling should be carried 
on in the manner recommended for tripe and trotter boiling. 
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Human Food. 






Establishments visited. 


vlalMJU* 


Date 


« 


Names. 


Locality. 


Other Businesses or 
Prooesses conjoined. 




Nov. 26, 


1875 


Corporation abat- 
toir. 


Manchester 


Blood albumen making, 
clot drying, blood 
manure making. 




Jan. 19, 


1876 


Williams (Pigs) - 


Bedminster 


Bacon curing. 




,, 21 


» 


Skull (do.) - 


Bristol - 


Do. 




)» 9i 


jy 


Dole (do.) - 


Do. 


Do. 




May 22 


» 


Two large semi- 
public abbatoirs. 


Leeds 


Separation (at one of 
them) of serum from 
blood. 




June 9 


» 


Corporation abat- 
toir. 


Reading. 






July 27 


» 


Corporation slaugh- 
ter-house. 


Monmouth. 






Oct. — 


»> 


22 slaughter-houses 


Aldgatc, City of 
London. 






» 26 


»> 


Slaughter - houses 
at cattle market. 


Deptford - 


Separation of serum 
from blood, gat 
scraping, boiling of 
flesh, &c. 




Nov. 15 


M 


Corporation abat- 
toir. 


Croydon - 


Separation of senun 
from blood. 




» >* 


» 


West and Hayr - 


Do. 






„ 28 


i> 


Corporation abat- 
toir. 


Hereford. 






„ 30 


n 


Do. 


Lancaster. 






Dec. 2 


» 


Moore Street abat- 
toir. 


Glasgow - 


Tripe boiling, boiling of 
condemned meat. 




» >y 


J> 


"^ctoria Street 
abattoir. 


Do. - 


Separation of serum 
from blood. 




» »> 


» 


Scott Street abat- 
toir. 


Do. 






„ 6 


9> 


2 groups of slaugh- 
ter - houses or 
semi public abat- 
toirs. 


Newcastle-on-Tyne. 






Jan. 11, 


1877 


Government 

slaughter-house. 
Several private 

slaughter-houses. 


Portsmouth. 
Do. 






„ 19 


♦> 


Corporation slaugh- 
ter-houses. 


Metropolitan Cattle 
Market. 






>» »> 


)> 


Whitlaw - 


Islington. 






„ 29 


j> 


Day (Pigs) - 


Beading (Cross 
Street). 


Bacon curing, gu^ 
scrapine;, &c. 




»> » 


>» 


Day ( do. ) - 


Beading (Munster 
Street). 


Bacon curing. 




»> f> 


M 


Thomson (do. 


Beading - 


Do. 
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Date 


1. 


NamAR. 


Locality. 


Other 'Businesses or 
Processes conjoined. 


Jan. 30. 


1877 


Thomas Harris 
(Pigs). 


Calne 


Bacon curing and asso- 
ciated processes. 


»> »i 


>» 


C. Harris & Co. 
(Pigs). 


Do. 


Bacon curing, gut scrap- 
ing, &c. 


Mar. 23 


» 


Birkett - 


South Shields. 




M » 


tf 


Gallan - 


Do. 




» >» 


9i 


Tyson 


Do. 




»> >» 


99 


Postgate - 


Do. 




» »9 


»> 


Catch (Pigs) 


Do. 




»» l» 


M 


Blakey - 


Do. 




>» » 


>» 


Brown 


Do. 




» » 


» 


Swan 


Do. 




» »> 


J> 


Taylor - 


Do. 




» » 


» 


Another, name un- 
known. 


Do. 




At various | 


Many other esta- 


London and 




times. 




blishments. 


various towns. 





Slaughtering is usually conducted within a building specially adapte<l Places whore 
for the purpose ; but occasionally this is not the case, and animals are i* is carried on. 
slaughtered for food in an open yard, in some stable or inappropnate 
outhouse or even within a dwelling-house, in a room, cellar, or shop. 
On occasion of a visit I paid to South Shields, I observed that in that 
town, it is the rule, to which there are very few exceptions, for the 
slaughtering, even of horned cattle, to be conducted in the open shop 
forming part of the butcher's dwelling-house. And this arrangement 
exists even in very small shops in the lowest, narrowest, and most 
unwholesome streets. I am informed, moreover, that the same practice 
is followed in oilier towns in that part of the country. 

Slaughter-houses may be private or public. Private slaughter-houses Private sUugh- 
are commonly located on promises forming part of those occupied by ^^^-bous*"* 
retail or wholesale meat salesmen or butchers and their families, part of 
the premises being used as a shop for the sale of the meat killed. The 
position of the slaughter-house in such cases and the facilities of access 
to it depend upon the position and extent of free unoccupied space at 
the rear or at the side of the house and shop, and the relation of the 
premises to public or private roadways. For the most part the slaughter- 
house is situated at a distance of some yards from the house and shop, 
sometimes close to them and sometimes it communicates directly with 
one or both. When there is a public or private roadway from which the 
slaughter-house can be entered, the animals to be slaughtered are in- 
troduced thereby, but when no such convenience exists they may bo 
driven to slaughter through the shop or even through the dwelling-house. 
The size of private slaughter-houses varies with the nature of the trade 
done and with its extent. In some instances when sheep or pigs only 
are killed the slaughter-house is small and low-pitched, but where 
horned cattle are killed the pitch is generally higher and the slaughter- 
Iiouse more or less capacious. It is not unusual in London, and in other 
places also, for a private slaughterman to permit other butchers to kill in 
his slaughter-house when he has completed his own slaughtering. But 
as I have hinted above, private slaughter-houses are not always situated 
on the premises used by butchers as shop and residence. Sometimes 
tliey are on different (but not distant) premises altogether, and when 
this is so, the slaughter-houses are usually to be found in neighbourhoods 
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occupied by poor people, often in narrow, dose, Ol-ventilated streets, 
courts, or mews, usuailj forming part of a row of buildings m such a 
-place, and being entered directly from the roadway. They would not 
be tolerated in better neighbourhoods. 

Public slaughter-houses (" abattoirs ") are to be met with in a few 
of our larger towns. In some such towns private slaughter-houses 
have been almost or altogether done away with* Of those I have 
seen, the abattoir at the Foreign Cattle Market at Deptford, and the 
abattoirs at Croydon, Manchester, Reading, Hereford, and Glasgow 
are unobjectionable as to locality, being either situated at the out- 
skirts of the towns or in places sufficiently isolated. Some, however, 
such as the abattoirs at Monmouth, Leeds, Newcastle-on-Tyne, and 
Lancaster are not so well situated ; those at Newcastle and ikncaster, 
particularly, are situated in a closely built part of the respective towns. 
Mostly, public abattoirs are the property of the Sanitary Authority of 
the respective towns. This is the case at Croydon, Manchester, Reading, 
Hereford, Glasgow, Monmouth, and Lancaster, at which last-named 
place the abattoir is erected close to the dead meat market. At New- 
castle there are two abattoirs the property of private companies. Those 
at Leeds belong to private owners, and I only rank them among public 
abattoirs because there is a community of slaughtering there. Those 
at Leeds might perhaps be better called semi-public. I scarcely 
know whether to class the slaughter-houses at the Metropolitan Cattle 
Market among the public or private slaughter-houses, for they are let 
out by the Corporation of the City to slaughtermen in a large way 
of business, who slaughter only for the supply of the dead meat market, 
and who only permit private butchers to slaughter there under conditions 
and restrictions of their own imposing. There is nothing objectionable 
on sanitary grounds in their position since they are far removed from 
inhabited buildings. At some of the public abattoirs I have mentioned 
a part of the building is appropriated for the use of any butcher who 
may wish to slaughter there, a charge being made for each animal 
slaughtered. Other parts are so arranged as to give a separate 
slaughtering place to individual butchers who pay a rent for the part of 
the premises they occupy. At some of the public slaughter-houses, even 
among those which are the property of the Sanitary Authority, the 
latter is the only arrangement in force. But in all cases where public 
abattoirs are the property of the Sanitary Authority the slaughtering is 
carried on under regulations imposed by the Authority. 

The business of a slaughterman may be considered under the following 
heads, viz. : 1. The keeping the animals for the requisite time before 
slaughtering. 2. The actual process of slaughtering and " dressing " of 
the carcass. 3. The disposal of the ofPal, garbage, and blood. 

1. As to the keeping of the animals prior to slaughter. Unless a 
butcher slaughters the animals he has purchased on the day of purchase, 
he must deposit them somewhere, and at that place they may require to 
be fed. A place used for this purpose is properly designated .a "lau*," and 
in such a place animals may be and are kept for several days. But, again, 
he must have on his premises and close to the slaughter-house, a place 
where animals which are intended for immediate slaughter may stand. 
Such a place is properly termed a " pound." Animals are sometimes 
kept in the " lairs " for several days, but they are only properly kept in 
the " pound '* for a few hours. In the best public abattoirs, this distinc- 
tion between the •' lairs " and the *' pound " is maintained, but in some 
there is no such distinction. In private slaughter-houses, also, either 
there is usually no such distinction made, the " pound " being used when 
necessary as a '^ lair *' or the lair used is not upon the same premises as 
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tlie " pound." In some abattoirs, as at Lancaster, there is neither pound On Bffluvium- 
nor lair ; unless an open space there, undivided in any way, between the Dr/ialSd. 
abattoirs and the market be regarded as a lair, and a dirty comer at the 
end of the row of «laughter-houses can be regarded as a pound. In 
the best arranged slaughter-houses, both public and private, that I 
have seen, the pound is separated by a free space from the slaughter- 
houses. But in many, both public and private, even in some otherwise 
unexceptionable in general arrangements, the pound is actually within 
the slaughter-house, under the same roof, and virtually only a part of 
the slaughter-house area partially divided off by a rail or low partition 
of some kind, or it is a shed or small building communicating directly 
by a door- way with the slaughter-house. Still more objectionable 
arrangements are to be met with in the private slaughter-houses of some 
towns. In a Report made last year by Dr. Spear, the medical officer 
of health for South Shields, to the sanitary authority of that town, I 
find a tabulated statement showing among other things that in various 
(91) private butchering establishments there, the " pound " is located in 
the following kinds of places, viz. : — In 24 instances the shop itself was 
used for this purpose ; in 14 instances a room of the dwelling-house ; 
in 4 instances a cupboard within the dwelling-house ; in 4 instances 
a cellar within the dwelling-houses, and in 4 a wash-house, sometimes 
adjoining inhabited rooms. Such places, I imagined, could only be used 
for sheep or pigs ; but I found, on visiting the premises referred to, 
that even homed cattle are pounded thus unwholesomely in some 
instances. My experience of pounds in private slaughter-houses 
has given me a very unfavourable general impression of them. No 
doubt many that I have seen are well paved and kept clean, but 
mostly any filthy place appears to be regarded as good enough to put 
animals in prior to slaughtering them. In some small private establish- 
ments where the slaughter-house is situated in the back yard of the 
dwelling-house, I have seen sheep or pigs kept day after day in the 
unoccupied part of the yard, sometimes nearly filling it, and creating 
much annoyance to neighbours by their noise and the odour of their 
effluvia. I have seen in some pounds (even in London since the licensing 
period), a layer of trodden-in dung and litter, many inches thick, 
encrusted upon the floor, and the walls thickly begrimed with filth ; 
while the slaughter-house itself has been clean and limewhited, this 
being the part of the premises which alone the inspector of nuisances 
was supposed to concern himself with. When the pound forms virtually 
part of the slaughter-house area, it is usually cleaned down when the 
slaughter-house itself is cleaned, but sometimes even under this arrange- 
ment I have seen it filthy and neglected. Where public abattoirs 
are under the control of the sanitary authority, the pound is usually 
kept in a wholesome condition in the same way as the slaughter-house 
itself. 

2. The actual process of slaughtering. This differs in the case of 2. Actual pro- 
homed cattle, sheep, and pigs. cess of siaugh- 

a. In this country oxen are always (except when they are slaugh- ^"°^' 
tered in the Jewish fashion) pole-axed. The pole-axe consists of ° °" 
a steel instrument shaped like a large punch, attached to a long 
strong handle. The ox is led by a rope round its neck or driven 
into the slaughter-house, and the rope being run through a ring in 
the wall near the floor at one or more (according to the number of 
oxen being slaughtered and dressed at one time) particular parts of 
the slaughter-house, the head is drawn down to a level convenient 
for the reception of the blow. Sometimes the rope is held by an 
assistant, and sometimes the animal is blindfolded. Taking a good 
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>ii Bffltnrinm- aim, snch as only long practice will ensure, the slaughterman with one 
rtj^'SSiw^/ swing of the pole-axe, diives it into the centre of the crown a couple of 

inches in front of the horns, and the ox instantly falls heavily upon the 
floor. By the opening thus made, a long cane is run into the vertebral 
c<anal. As tlie animal lies on its side, the slaughterman then drives a 
knife deeply into the carcass above the sternum so as to cut thoroughly 
into the large vessels behind that part, and the blood gushes out freely. 
When it begins to run feebly, the slaughterman presses upon and kneads 
the abdomen and sternum so as to promote the flow and press the blood 
out. The blood, as it flows, is received in shallow iron vessels and set 
aside, or is allowed to flow out upon the floor of the slaughter-house 
and into what is termed a blood-hole, that is to say, a sunken paved 
or cemented receptacle the size of which varies in different slaughter- 
houses. In this process a certain quantity of blood rarely fails to flow 
upon the pavement and into the drain. The carcass when sufficiently 
bled is then turned over upon the back, in which position it is supported 
by what are termed " prytches." A prytch is a stout stick of wood 
about 2 feet long, provided at each end with a stout iron point. The 
point at one end is forced against the carcass, while the other point 
is slipped into little shallow holes in the floor which are termed " prytch- 
holes." An incision through the skin is then made along the whole 
length of the carcass, the skin is turned backed sufliciently, and the 
abdomen opened and partially disembowled. The head and neck are 
flayed, the horns are chopped off* so as to he left upon the hide, and 
the head and feet arc cut off*. The sternum is sawed in the middle 
line along its whole length and the symphysis of the pubes also. 
TJie ends of a stout wooden bar are then introduced between the 
hinder leg bones and the tendons, and by this bar the carcass is hoisted 
head downwards into a perpendicular position by means of pulleys. The 
disembowelment and the flaying and dressing are then proceeded with. 
Tlie omentum containing fat is cut.off*and hung on a hook to cool, and 
other portions of the folds of peritoneum containing fat are similarly re- 
moved. The portions of intestines to which fat is attached are removed 
to a table where the fat is cleaned off' and set aside for the fat melter. 
The paunch and second stomach are separated ; the former is opened and 
the contents removed, being either thrown upon the floor of the slaughter- 
house or put into an appropriate receptacle, and the paunch is then hung 
up on a hook. The second stomach is set aside for preparation as dogs* 
meat. The intestines, when freed from fat, if not otherwise required 
for pigs' or dogs' food, go away with the manure. Of the thoracic viscera 
the heart is used for human food, while the trachea and lungs are hung 
up for use as dogs' or cats' food. In this process more or less blood and 
other animal fluids and manure are spilt upon the floor, varying with 
the degi'ee of carelessness of the slaughterman — the spilling of more or 
less is inevitable. 
3f sheep, b» In slaughtering a sheep, the animal is laid upon its side and a knife 

is run through the throat so as to sever the larger vessels. The blood 
is usually collected in an appropriate vessel. Where several sheep are 
to be slaughtered they are commonly laid side by side upon a wooden 
stand or table having a channel at one end leading to a spout or opening. 
The throat is cut over this part of the stand, and the blood flowing out 
is collected in a vessel below. The dead carcass is then lifted oft' and 
laid on the back upon the floor, and an incision is made through the 
skin along the whole length of the abdomen and neck, the skin is partly 
turned back and then the carcass is hung up by the hind legs upon 
hooks. In this position the flaying is completed, and the viscera are 
removed and thrown upon a table, where the fat is removed for the fat 
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melter, the paunch is cut open and its contents emptied out either into On Effluvium- 
an appropriate vessel or on to the floor, and it is then hung up ; the jJrl^BaJlari ^ 
small intestines are set aside in a tub for the gut scrapers or with the 
remainder of the viscera sent away with the manure and garbage or set 
aside for the food of dogs or pigs. This process is not necessarily a 
very uncleanly one ; little or no blood or animal fluid need be spilled 
upon the floor. The carcass is then dressed for sale. 

c. Pigs are slaughtered by running a pointed knife into the throat of pigs, 
in the middle line, directing it towards the largo vessels of the thorax. 
The blood is either collected in appropriate vessels for use, or allowed 
to run into a blood-hole in the slaughter-house. In some largo pig- 
killing places the practice obtains of first stunning the pig by a blow 
from a heavy mallet upon the head. In this way the noise otherwise 
associated with pig killing is avoided. At Harris' establishment at 
Calne, where as many as 150 pigs are killed in one morning before 
7 o'clock, the arrangements are as follows. The pound, slaughter- 
house, and singeing oven adjoin one another, and there is an iron rod 
extending overhead from the pound through the slaughter-house to the 
singeing-oven. Mr. Harris objects to the use of the mallet, because 
while preventing or lessening noise it bruises the eye pieces, rendering 
these parts, he says, unsaleable. A chain is slipped round one hind leg 
of the pig in the pound, and it is then hoisted by a pulley and hooked 
on to the iron bar, which slopes downwards a little from the pound. 
The struggles of the animal thus suspended head downwards cause it 
to slide into the slaughter-house, and bring it over a blood-hole in 
the floor, leading to a tank below. Here, close to the wall, the pig 
is steadied and stuck ; much of the blood runs into the blood-hole, 
and as the animal struggles it slides on a few yards towards the singe- 
ing oven, blood still flowing from the throat, and being scattered 
a little about by the animal's struggles. Most of it, however, falls 
into a shallow channel in the seamless, non-absorbent pavement, which 
channel loads to the blood-hole. After singeing, washing and scraping, 
the carcass is again suspended by both hind legs upon another rod, and 
opened by cutting along the middle line of the abdomen and eviscerated. 
The bladder is carefully removed, the urine squeezed out, and then is 
thrown into a pail of water prior to preparation for the reception of 
lard. The intestines are removed and thrown down a hopper into a 
room below ; the thoracic viscera aro removed and hung upon hooks 
against the wall. The fat lining the abdominal parictes, and that about 
the kidneys, is carefully stripped out and hung up above the carcaas, 
and the whole is then run along the same rod to another part of the 
building near the ice house to cool and set, 

3. The disposal of the blood, inedible oflal, and garbage. s. The dispoui 

The blood is dealt with in one of three or four ways. 1. Pigs' blood of the bloody 
is sometimes used as food, being, with portions of fat, run into sausage garbage, 
skins and boiled to make what are termed black puddings. Sheeps' blood 
is, in some parts of the country, similarly utilised. 2. Or the blood is 
used as food for swine. I have several times seen it thrown upon the 
dung-heap in the yard to which pigs kept by the butcher have access. 
Sometimes it is sent away in barrels to pig-keeping establishments, 
and, either alone or mixed with other kinds of food, given to the 
pigs. 3. It is collected in pails or similar deep vessels and stirred or 
whipped with a bundle of twigs to remove the fibrine. The fibrino 
is put with other garbage, and tho beaten blood is transferred to a 
ban*el in which it is sent away either to persons who prepare it for 
use in Turkey red dyeing, or (as I am intormed) in some instances 
to the cider merchant. 4. The blood collected either in shallow or deep 
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vesseK as may be most convenient, is allowed to coagulate, and in this 
eondidon is sent away to the manufacturers of blood albumen. It is 
often arranged at public abattoirs that a manufacturer has part of 
the premises in occupation for the performance therein of the first 
process of the manufacture. This is the case at Deptford, Manchester, 
and Crojdon, and at one of the semi-public abattoirs at Leeds. At the 
Metropolitan Cattle Market such manufacturers have establishments 
just outside the market area. When the establishment to which the 
blood is to be sent is at a distance, blood casks are conmionlj used, and 
thej pass to and fro between the slaughter-house and the manufactory 
either of albumen or manure. 

The tripes (1st stomach) of sheep and oxen are slit open and their 
contents emptied either on to the floor of the slaughter-house or on to the 
surface of the yard outside or into appropriate vessels. In the first case 
these matters are swept up into a comer of the slaughter-house and 
often lef^ there with blood and other matters swept up with them until 
the end of the day. 

The second stomach is set aside either in a comer of the slaughter- 
house or yard, or in some appropriate vessels, until sent away for food of 
dogs or pigs. 

The small intestines (running gut) are stripped from fat and put into 
a barrel or cask for removal to the gut scrapers, or, if there be no gut 
scraper to take them, they, with other gut, for which no other use can 
be found, are thrown upon the dung-heap or sent away with other 
garbage or used as food for pigs. The large intestines of pigs ai"e used 
as human food, the small intestines go to the gut scrapers or are scraped 
on the pig killers own premises for use as sausage skins. 

The hearts, livers, and lungs are set aside and hung up in preparation 
for sale either as food for man or animals. 

Hides and skins* and the feet of oxen, are usually laid aside in some 
part of the premises until they can be removed by the dealers in those 
articles. Hides go to the tanner, skins to the fellmonger, and the feet 
of oxen to the tripe boiler. 

The Jat is hung up on hooks if the pieces are large enough. Small 
pieces are usually put into a bag. In towns the fat is usually speedily 
removed from the premises by some fat melter who collects it, but in 
country villages it may remain for soreral days, long enough in the 
summer time to become offensive. Pig killers render the fat into lard 
upon their own premises. 

The effluvium-nuisances arising in connexion with slaughtering are 
usually confined to the immediate neighbourhood. They may depend 
1. On the uncleanly manner in which the animals are kept prior to 
slaughter, and (especially if sheep) to the peculiar odour arising from 
the animals themselves when they are kept in an open yard close to the 
windows of inhabited houses. 2. On the uncleanly condition of the 
slaughter-house (a condition which is aggravated when it is not properly 
paved and draineil) or an uncleanly mode of conducting the several 
processes of slaughtering. Where there are no proper means of 
drainage, blood and filth may flow out upon the suiface of the ground 
outside the slaughter-house, and there, stagnating and becoming decom- 
posed, they may give rise to offensive effluvia. 3. On the retention and 
accumulation upon the premises of hides, skins, blood, fat, offal, dung, 
and garbage, which after a time varying with the state of the weather 
imdergo decomposition and become olfensive. 4. On the uncleanly 
condition of blood tubs or other receptacles either kept in the slaughter- 
house or in the yard. 5. On blood and other decomposable animal 
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liquid matters flowing into drains with which nntrapped drains, or On Effluvium- 
imperfectly trapped drains, of other premises communicate directly or d?. Ballard. ^ 
indirectly. The utmost care is necessary to prevent a slaughter-house 
in a populous neighbourhood becoming a nuisance. 

In South Shields, where sheep and oxen are slaughtered in the shop 
forming part of tlie dwelling-house^ it is customary to see a blood-hole 
about 2 feet square and 18 to 24 inches deep in the middle of the shop 
floor. In this at the time of slaughtering the blood is collected, and the 
practice is to throw in sawdust, with the object of sopping up the blood, 
so as to permit of the blood being readily removed the following morning 
by the public scavenger. Most of the blood-holes I saw, however, had 
not been thoroughly emptied and cleansed, enough blood having been 
left at the bottom and corners to give rise to putrid emanations, espe- 
cially in the warm weather. In some of these ctises, the chief supply of 
air to the dwelling-house was through the shop, and the odour of an ill- 
kept slaughter-house was perceptible in most parts of the residence, 
Similarly the effluvia from the animals pounded within the house must 
diffuse themselves throughout it, and probably give rise to a condition 
of the atmosphere practically identical with that arising fi'om human 
overcrowding, and calculated to bring about similar evil consequences. 

The nuisances above referred to may, by their operation on the These nuisancea 
senses, produce similar functional disturbances to those which evil toYeafthl 
odours from other sources are apt to occasion, and in so far as they are 
filth nuisances^ they are unquestionably injurious to the health of 
persons exposed much to their influence.* Considering the loose and 
unwholesome manner in which slaughtering is carried on at South 
Shields, I asked of Dr. Spear, the Medical Officer of Health there, and of 
some other medical men practising in the neighbourhood the opinion 
which their experience had led them to form as to the injury inflicted 
thereby upon health. Dr. Spear tells me that he has arrived at a very 
decided opinion on the subject, and has consequently (but hitherto fruit- 
lessly) moved the local authorities of the districts for which he has been 
appointed to provide a public abattoir, and thus to place themselves in 
a position to deal with the unwholesome slaughtering places in their 
several districts more efficiently than they can now deal with them. Ho 
says that in his experience during the two years that he has held office, 
the houses where slaughtering is caixied on have been chief foci of 
zymotic diseases, and that in tracing back outbreaks of such diseases in 
the town he has, on more than one occasion, traced back the infections 
to these houses, and has been unable to trace it back farther ; and that^ 
in common with many of the medical practitoners, he is of opinion that 

* Dr. Alfred Carpenter has stated his belief ("Lancet," 1871, Vol. I., and "Public 
Health," April 1874) that blood and garbage from slaughter-houses, when under- 
going decomposition, may canse the development of scarlatina in persons exposed to 
their effluvia. He lays considerable stress on the influence of decomposing vertebrate 
blood in giving origin to this disease. To my mind the observations he has recorded 
fall very fiir short of affording proof of his proposition. But as the opinion of Dr. 
Carpenter has attracted (as any opinion he may broach deservedly attracts) pro- 
fcKSional attention, I feel bound to notice it here. I have inquired of several health 
officers, on -whose judgment I could rely, and who knew of Dr. Carpenter's paper, 
as to their experience of such a relationship between scarlatina and slaughter-house 
effluvia, as Dr. Carpenter suggests, but none of them felt themselves in a position to 
affirm it. Dr. Spear, of South Shields, however, told me that in two instances 
during the two years he has held office, he had traced back the infection of local 
outbreaks to butchers' premises, being unable to trace it back any farther ; but he 
properly hesitated to say that this was anything but an accidental circumstance, of 
that a similar apparent origin might not in other instances have been traced back to, 
say, the premises of a grocer. I must say, nevertheless, that Dr. Carpenter's 
bypothei 18 is, in my opinion, worthy of closer invt stigation than it has yet received. 
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odour of any kind perceptible within tho premises or proceeding from OnEfflimuiTi- 
them. In order to ensure these results much care is requisite in respect Dr.BaiianL 
of details of construction of the buildings, and in respect of the mode of 
conducting the business. 

1. As to the arrangement and construction of the buildinffs, i. By duear- 

° ° rangement and 

1. The slaughter-house and pound should not be contiguous to any ®2^"*2|2S? 
inhabited buildings ; a fortiori^ they should not, either of them, be housMf 
within a dwelling-house or directly or indirectly communicating with 
one. The slaughter-house and pound should be two distinct and 
separate buildings, or should at least bo capable of being entirely shut 
off from each other. 2. The inner surface of the walls of both should 
be of brick or stone, and the surface should be covered with a layer 
of limewash which can be renewed from time to time. The lower 
parts of tho wall to the height of 5 or 6 feet should be covered with 
smooth cement, slabs of slate, zinc sheeting, or some similarly imper- 
vious material capable of being washed clean with water. At Mr. T. 
Harris' shiughter- house at Calne, where, from the mode of killing, blocd 
becomes scattcreil high upon the wall, the whole of the walls are 
covered with a smooth cement. There should be no exposed woodwork 
within the slaughter-house ; any woodwork which there may be should 
be covered with a layer of paint or tar or zinc sheeting. 3. The flooring 
of the slaughter-house should be of some uniform material, sufficiently 
even to be capable of ready and thorough cleansing with water and 
a brush, and sufficiently rough to avoid slipping upon it. At the 
same time it should be firm and incapable of giving way under the fall 
of heavy beasts, or of breaking under rough usage. Paving with 
York flagstones set with cement is the paving most commonly met 
with both in London and in the country ; and it is I find generally 
preferred by many slaughtermen, whose opinion is worth having, to any 
other paving of a jointed character. If used it should be laid upon a 
firm basis of 4 to 6 inches of good concrete. But the objections to it 
are its slipperiness when blood and other matters from the animals 
slaughtered become spilt upon it, the tendency there is to the cracking 
and loosening of the stones (when blood or other liquids may percolaU^ 
between them and through the cracks), and the frequent loosening and 
breaking away of the cement with which they are set, partly as the 
fault of the slau2;htermcn who commonly use the intervals between the 
stones for the support of their prytehes, instead of using the prytch 
holes provided in the surface of the stones themselves. The best paving 
of all is an even jointlesd paving, sufiiclently hard and firm to resist rough 
usage, and sufficiently rough not to be slippery. Such a pavement is fur- 
nished by some concrete and some asphcdte compositions. For example, 
I recently saw at Newcastle-on-Tyne 17 slaughter-houses forming an 
abattoir constructed in 1869 by a private company, and which have been 
in use ever since for the slaughter of horned cattle and sheep. The 
flooring of these and of the approaches to them is made of a cement laid 
<lown by Wilkinson and Co., of Newcastle. It consists of good Portland 
cement, mixed with roughly ground stone or granite laid upon a basis of 
small brick-bats, the whole thickness of tho flooring being about 
3^ inches or 4 inches. It had worn admirably, was fr(;e from slipperi- 
ness, and had not cracked anywhere. It was very readily cleaned, and 
was as perfect a flooring for a slaughter-house as could be devised. 
The butchers using the slaughter-houses spoke of it in the highest terms 
of commendation. Ordinary asphalte is unfit for use in slaughter- 
houses ; it is too soft in the summer, and readily yields to blows or 
pressure. It has been a failure wherever I have seen it laid down. But 
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Tnii Slaughtering op Horses. 
Establishments visited. 



Date. 


Names. 


Locality. 


Other Businesses or 
Processes conjoined. 


Nov. 5, 1875, 
and subse- 
quently. 


Harrison - 


liellc Isle, Isling- 
ton. 


Boiling of flesh, &c. 


Dec. 11, 1875 


Shaw 


St. George's South- 
wark. 


Do. 

m 


Jan. 21, 1876 


Kent 


Bristol - 


Do., artificial manure 
making. 


April 1 „ 


Town 


Melton Mowbray - 


Artificial manure mak- 
ing. 


Dec. 4 „ 


Glen Park knack- 
ery. 


Glasgow - 


Boiling of flesh, &c. 


» » » 


Hodgkinson 


Do. - 


Do. 


Jan. 10, 1877 


? 


Near Portsmouth - 


Do., pig-keeping. 


>, 19 ,, 


Stronach - 


Belle Isle - 


Boiling of flesh, &c. 


Feb. 13 „ 


Adams 


Birmingham 


Do., preparation of 
white leather. 


Mar. 27 „ 


Arthur 


Greenock - 


Boiling of flesh, manu- 
facture of animal 
charcoal, artificial 
manure making. 


» 15 » 


Walton - 


Cambridge 


Boiling of flesh, manure 
making, pig-keeping. 



On Effluvium* 
Nuisances, by 
Dr. Ballard. 

The 

BLAUOHTBRINa 
OF HOBSES. 

Establishments 
visitod. 



The establishments where horses are slaughtered are termed 
** knackeries." Diseased oxen or sheep which are manifestly unfit for 
human food are also often and properly slaughtered in these establish- 
ments. Knackeries are sometimes situated, as in London, in populous 
but poor neighbourhoods. In the country they are usually located in 
the suburbs of towns. Those I have seen vary greatly in character, as 
in size. In London, Glasgow, and some large towns they are large, 
more or less well-arranged establishments, and are often conducted either 
without creating eflluvium-nuisances or with little creation of nuisance. 
But in out-of-the-way parts of the country, and even sometimes in the 
close vicinity of towns, the slaughtering of horses is conducted in 
small and very ill-arranged and ill-constructed places, where the nuisance 
they occasion in one way or another is much complained of. The 
business of a horse slaughterer may be considered under similar heads 
to that of a slaughterer of oxen and sheep. 

1. As to the keeping of the animals prior to slaughter. — The 
animals are sometimes brought to the slaughterer in larger numbers 
than he can dispose of on the day they are brought, and horses may 
have to be kept by him and fed for one or more days before it is con- 
venient to kill them. Besides, the knacker not only receives live animals 
for slaughter, but as a legitimate part of his trade dead ones also, 
animals which have died from disease or accident or which have been 
slaughtered elsewhere ; and for such dead carcases he must provide 
a place^ and he mast, to avoid nuisance from then* decomposition, dispose 
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Knackeries. 



The business 
of a knacker 
described. 

1. Keeping of 
animals prior to 
slaughter ; 



a knacker also 
receives dead 
animals. 
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On Effluvium- 
NuiKiiiccs, by 
Dr. Uallaiti. 



2. AcLual pro- 
f-ess of Hlaugh- 
tcrltig ; 



othor processes 
carried oa. 



3. The (li'«posal 
of tho oITal and 
garbage. 



Sources of 
effluvium nui' 
iiances. 



of their carcases before he can ileal with the living animals on his 
premises. In seasons of epidemic disease his yard may be so overloaded 
with these carcases that the work of disposing of them has to go on 
both by night and by day. In the time of the cattle plague in 1865 
so many carcases of cows were received by one of the largest knackers 
at Belle Isle that they had to be buried, and were buried in large 
numbers on the premises. The pound for living animals is usually an 
enclosed covered and paved space apart from the slaughter-house. In 
small establishments there is often no pound, the animals awaiting 
slaughter being merely tied up in some part of the yard. 

2. As to the actual process of slaughtering and disposal of the 
flesh. — Horses are first pole-axed and then bled, after the manner of 
oxen, by cutting down above the sternum, and the blood is collected in 
vessels for vanous purposes. The carcass is then laid upon the back, 
and, the legs being held up by ropes to a beam above, is flayed, tlie 
feet are cut off, the viscera are removed, the subcutaneous fat is cut off 
separately, all the flesh is cut off tho bones, and, finally, the skeleton 
is broken up. The slaughter-house in which the animal is killed is 
usually paved all over, although not always in the same way or with 
the same material in all parts ; and a part of the area is appropriated 
to the boiling of tho flesh and fat. Bone boiling, then, is one of the 
processes carried on at a knackery, and so also is tlie boiling of flesh 
for dogs' and cats' meat or for manure, and for the extraction of the fat. 
When the process of bone-boiling is carried on, it differs in no essential 
respect from that pursued at ordinary bone-boiling establishments, so 
that what I may have to sa,y upon this subject will be said when I come 
to treat of this trade ; but it is not unusual for the bones to l)e sent 
away to a professed bone-boiling establishment. The boiling of the 
flesh and of the fat (with water) will be described under the head of 
'* BoiUng of Flesh, &c." 

3. As to garbage and offal. The only parts of the animal (except 
bones) sent away unboiled from the premises are the feet (from which 
the iron shoes are first removed) ; the tails, after all hair has been cut 
off, and the manure found in the carcass. The intestines are first 
emptied of manure and then boiled for dogs' meat, Foetusses found in 
the carcass are usually sent away with the manure. 

The effluvium-nuisances from knackeries may proceed from various 
sources : 1. The pound, if ill-kept, and especially if a number of diseased 
animals be kept there for any length of time, may be a source of nuisance 
from the effluvia of the animals themselves, and of their excreta. 2. The 
slaughter-house may be a source of offensive effluvia if it be dirty and 
kept in an uncleanly condition. 3. Dead animals on the premises may 
give rise to effluvia by their decomposition before being flayed and 
boiled up. 4. The dung and garbage may also be a source of offensive 
effluvia, either while retained on the premises or while in process of 
removal. 5. The steam issuing from the pans always has an odour 
which, never anything but unpleasant, may, when the matters boiled 
have undergone any amount of decomposition, become absolutely 
nauseous, and the offensive odour may extend a long distance from tK 
knackeries. The steam issuing from the hot flesh removed from th( 
pans and laid to cool is similarly offensive. 6. When the liquor from 
the pan is run off by open channels, similar offensive smells arc- 
given off, and when run off hot into drains may give rise to offensive 
effluvia from neighbouring drain inlets communicating with them.' 
Where other trades are associated with that of a knacker upon the' 
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same premises, the effluvium nuisances observed may proceed in On Effluvium- 
part or entirely from these trades. Thus in two instances, one at Dr. Bailarcl. 
Melton Mowbray and one near Cambridge, I found that the principal 
source of nuisance was manure making, and at two offensive establish- 
ments, one near Portsmouth, I found that swine were being kept in a 
most filthy condition, and fed, in part at least, upon the blood and offal 
of the knackery. 

Most of those sources of effluvia are of the nature of filth nuisances, they^aroSith- 
and like those effluvia which proceed from places where animals are nuisances, they 
improperly kept, or from slaughter-houses, must be regarded as calcu- J^iSl!"^^"* ^ 
lated to injure the health of persons much exposed to them. Even 
casual exposure may give rise to nausea and temporary functional 
disturbance arising from the impression made upon the senses. Never- Mode of pre- 
theless it is quite practicable to carry on this offensive trade in such a J[^J^f °^' 
manner as not to be a nuisance, or with only a minimum of offensive- 
ness. 

1, The premises should be sufficiently isolated, as recommended in 
the instance of slaughter-houses. 2. They should be sufficiently capa- 
cious, not only for the ordinary amount of business carried on, but to 
meet the exigencies of season and epizootic outbreaks, by affording 
accommodation, without inconvenience to the operations of the knackery, 
for as many dead animals as are likely under any circumstances to be 
brought in, 3. The arrangements of the buildings should be approxi- 
mated in principle {mutatis mutandis) to those recommended in the 
instance of slaughter-houses, t.c, (a) The pound should be duly paved, 
well drained, well ventilated, well lighted, kept very clean and periodi- 
cally limewhited; b. the slaughter-house should be firmly paved on 
concrete with an impervious and preferably joiutless pavement, pro- . 
perly sloped to a channel leading to a properly trapped drain inlet 
furnished with due arrangements for arresting solid matters ; the walls 
should be rendered impervious by covering them evenly with cement 
to the height of at least 6 feet from the floor, and all woodwork 
to the same height should be covered with sheet zinc ; and the 
filaughter-house should be well ventilated and lighted, preferably from 
the roof ; c. the yard should be capacious, well and evenly paved, and 
duly drained, and provided with open sheds for the protection of 
carcases deposited there from the rain and direct rays of the sun. 
4 . The business should be conducted in as cleanly a manner as possible. 
a. No dead animals should remain undealt with upon the premises 
longer than 24 hours, at any rate in the summer time, and, at all seasons, 
the cai'cases should be disposed of before they undergo putrefaction. 
Carcases which may be in a state of putrefaction should not be received 
at all ; they should be buried ; or if received, or if they should chance 
to become putrid after reception, should be dealt with otherwise than in 
the manner customary in English knackeries.* b. Proper impervious 

* One mode of dealing with such putrid carcases might be to flay them and 
divide them sufficiently, to deodorise the skins by the application to the fleshy side 
of an effective deodorant, and, after similarly deodorising the flesh to deal with the 
pieces into which the carcass has been divided in the mode which I have seen 
employed in a knackery near Paris. In this establishment there was in use a strong 
iron cylinder capable of containing the carcases of two or more horses. Into this 
cylinder steam was introduced under pressure . After a short time the whole of the 
■oft parts were converted into a pulp, which was run off into trenches to solidify 
and dry, and the pulp was subsequently dried and pulverised for the manufacture of 
manure, llie bones were discharged clean and ready for the use of the bono manure 
|Daker. 
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covered vo.s«?ols or barrows or cnrts .should 1)0 provided for the reception 
of viscera, wkins, and bones or manure prior to their l)eiiig further dealt 
with, or for conv(»yancc to the pails of the premises at which they arc to 
be dealt with, or for conveyance from tlic premises elsewhere, and such 
receptacles should be duly us<fd. There should be do such thing as a dung- 
pit or dung-shc*d ; everything of the nature of refuse should be removed 
diiily from the premises in the covered receptacles in which they are first 
placed, c. As much care as possible should be taken to collect all the 
Idood so as to avoid its entrance into drains. With this object it is 
desirable that carcases brought in dead should not be dealt with while 
they, are yet warm, nor until it is probable that the greater part of the 
blood in tlu; vessels has coagulated. (L The floor of the slaughter-house 
should be kept constantly swept up and the gar])age removed, and at the 
end of each day's work it should, with th«? walls to the length of the 
impervious portion, be well washed with water, of which there should be 
an abundant supply stored at a sufficient elevation to allow of the use of 
a hose. Tlie inner walls should be kept sweet by periodical lime- 
washing, e. The boiling of the flesh and fat should be carried on with 
due precaution for the avoidance of the escape of the resultant offensive 
vapours into the external atmosphere. The means of attaining this 
object arc the same as those which will be mentioned under the heads 
of " flesh, tripe, and trotter boiling " and '* fat melting." f. The issue of 
ofli'iisivo vapours Irom the meat or intestines when removed from the 
l)oiling pans, may be o]>viate<l by throwing them at once from the pan 
into a trough of cold running water for a few minutes, g. The liquor 
in the pans should Ix; allowed to become cold before being run off into 
drains. 
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Jan. 19) 


1876 


Winiams - 


Bcdmiuster 


Slaughtering of pigK. 


», 21 


9* 


Skull 


Hristol - 


Do., rendering of lard, 
boiling chitterUngs, 


»> 99 


99 


Dole 


Do. - 


Do. 


» 29, 


1877 


— Day - 


Ilcadinfir (Cross 
Street). 


Do. 


}> 99 


>» 


— Day . 


Reading (Munster 
Street). 


Do. 


»> « 


9* 


Thomson - 


Heading - 


Do. 


„ 30 


J» 
99 


Thomas Harris - 
C. Harris & Co. - 


Calne 
Do. - 


Do., gut scraping. 
Do. 


Mar. 22 


>» 


Humphrey and 
Kvuns. 


Soutli Shields. 




>» 99 


>» 


Nicbolsou 


Do. 
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The establishments at which the making of pork into bacon is carried On Effiuvimn- 
on vary very much in size and Commercial importance. For example, at Sr^^j^SJa! "^ 
Calne there are two very extensive establishments, viz., that of Thomas Varying size of 
Harris and that of Charles Harris & Co., where as many as 150 pigs are cunng establiah- 
killed in one morning for conversion into bacon, and at Cirencester there 
is a similar large establishment, all of which I have visited. At Reading, 
on the other hand, where a large quantity of bacon is made, we havo 
examples of a large number of small establishments, where only four or 
^ve or even fewer pigs are killed for bacon at one time, and where pork 
butchers engaged in this trade pt^rform part of the process for other 
persons, such as grocers, who perform the earlier pai'ts of the process on 
their own premises. 

Persons who, as a matter of trade, make bacon also keep pigs, some General descrip- 
for fattening, but some only for fasting prior to slaughter; and after tion of the trade, 
slaughter not only cure the bacon, but render the lard, prepare or cook 
chitterlings, and commonly scrape the small intestines for the preparation 
of sausage skins. Hence an effluvium-nuisance proceeding from a bacon 
manufactory is not necessarily one arising directly from any process of 
actual curing, but may be due to one of these associated circumstances 
of the trade. The work carried on at a bacon-making establishment 
commences with the slaughter of the pigs. After slaughtering, the hair 
is singed off and the singed carcass is washed and scraped to remove the 
burned hair. The carcass is then disembowelled and dressed, salted down 
in appropriate cool chambers, and after the salt has been washed off and 
the surface wiped dry and dusted over with pea-meal, the salted meat is 
hung up in appropriate chambers to be dried and smoked. The brine 
which runs from the meat when in salt is collected in tanks, and when 
of no further use is disposed of in the way that sewage is usually 
disposed of. 

I have already said all that is necessary about the process of slaugh- 
tering, including the removal of the viscera and dressing of the carcass, 
in a former part of this report ; and other processes will be^ treated of 
when I come to the trades of fat-melting and gut-scraping, and boiling of 
various articles of food (such as tripe, trotters, &c.), so that I shall confine 
my description to the two processes of singeing and smoking. There are 
matters of sanitary interest connected with the salting of the meat, but 
they have nothing to do with the immediate subject of this report. The Operation of 
singeing off of the hair is performed in various ways in different establish- ^*"^®*"*f» 
ments. In small establishments it is often performed in a very rough 
manner, namely, by surrounding the carcass or several carcases with straw with straw, 
and then igniting the straw. Wherever I have seen this done in England 
it has been done in an open yard. Another method consists in applying 
to the carcass the flames from a coal fire. For the application of this ^oaffl^^^ °' ' 
method a {special apparatus is requisite, and the form of the apparatus 
differs in difterent establishments. At Skull's establishment in Bristol, 
the carcass is hoisted by a pulley and counterpoise into a sort of chimney 
shaft supplied with flame by means of two coal fires at the lower part, 
the whole arrangement being placed on a platform or floor just above 
the base of the floor on which the pigs are slaughtered. The shaft 
terminatas above in a chimney, the top of which is about 30 feet from 
the ground. Fig. 1 is a rough sketch of this arrangement. 

At Harris', in Calne, Denny's Patent Pig-singeing Furnace and Appa- 
ratus are in use. The carcass, run out head downwards on a rod from 
the killing place, is taken down upon a fixed bench, where it is suspended 
horizontally upon a waggon running upon a narrow rail or tramway 
forming one of four similar arms in a revolving apparatus which allows 
another carcass to be ajffixcd while the previous one is in process of 




singeing. This rail corresponds with another at the upper part of the 
foTTiBce. Bj this tho carcass is then mn into a chamber into which the 




fliuneB pass from two large fires, one on each side, Tfie chamber, during 
the time the carcase is in it (wliich is not longer than about £5 seconds), 
is enclosed in front by a pair of iron doors which, when closed, leave a 
space of several inches (iborc (where the rail passes in). From this 
space during the singeing, some of the smoke from the burning hair, 
tf^ther with a little flame, issues into the interior of the building, and 
finally gains exit by the openings in the roof at a considerable eleva- 
tion. The greater part of ihc smoke, however, passes off by the 
furnace chimney. The ftL-compnnying plans. Plates 1, 2, anil 3, show 
the arrangement of the furnace and revolving' apparatus. The carcass 
being run out and a fresh one being run in from the revolving apparatus, 
the singed carcass is taken down upon a revolving table and is again 
suspended head downwards upon another bar wliich conveys it to tho 
washing- place. When the cnrcassi is run out, smoke from the singed 
surface is given off freely into the building, but its issue is checked 
within a very few minutes by suspending the carcass over a tub and 
throwing cold wafer over it prpparatory to scraping. 

In other establishmentx the flume of burning gas is used for singeing 
the careers. Even in small establishments this may be seen, ns for 
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example at Thomson's at Reading. At this establishment the singeing N^^ncM^S'' 
with the gas apparatus is performed under an open shed in the yard of Dr. Ballard, 
the premises. The apparatus, of which Fig. 2 is a rough sketch, by flame of gas. 
consists of an iron shield in the form of a segment of a circle. It is 
about 2 feet high, and 2 feet diameter. The thickness of the shield 
contains a hollow space, into which, on the convex side, gas is introduced 
by one tube while air is driven in by means of a fan or blower through 
another larger tube. The mixed gases issue by a series of about 100 
jets on the concave side, and, after lighting the mixture, the carcass is 
suspended near the concavity, and singed all over by varying the eleva- 
tion of the shield by a pulley on which it is suspended, and turning the 
carcass round so as to expose all parts in succession. 

Fig. 2. 
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At Dole's establishment at Bristol a more elaborate form of the same 
arrangement, constructed by Mr. Miles, engineer of Bristol, is in use, 
(Plate 4.) It is set up within the part of the building appropriated to 
slaughtering and dressing. It consists of two shields of similar con- 
struction to that just described, the concavities facing one another, and 
the shields being of such length and so provided with hinges at the 
lower ends as to be capable of enclosing the carcass between them. To 
introduce and remove the carcass the shields are opened out like scissors 
from the hinges below, and the carcass is run in or out suspended 
head downwards from a rod above. By this arrangement the singeing 
is much expedited (80 carcases can be singed per hour), the singeing 
being effected all round at one time. Practically, however, Mr. Dole 
finds it sufficient to light the gas from one shield only, and if the side 
distant from the shield is not sufficiently singed the carcass is turned 
round for a few seconds, so as to expose that side to the direct action 
of tlie fame. The smoke from the singed carcass isKuing from the top 
of the apparatus, together with that from the carcass after removal, 
passes out by the louvred openings at the roof of the building. 

The drying and smoking are effected in chambers provided for Di-yin^nnd 
the purpose, sometimes of brick, or partly of brick and partly of wood, *"^^ "^^' 
within which are rods and hooks, upon which the sides of bacon, ham, 
&c, may be suspended. These chambers have openings above, either 
louvre openings or trap doors, by which smoke may issue, and by which 
the heat may be regulated. The heat requisite is about 95° Fahr. 
It may be supplied (if the bacon is not to be smoked) by a fire of coke 
or anthracite coal in a brazier, or moveable fire-grate placed in the 
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centre of the floor ; but if the bacon is to lie smoked, the heat of burning 
wood or sawdust is employed, either alone or in conjunction with the 
fire above mentioned. The wood or sawdust used are preferably those 
of elm or oak. The erections in which this process is conducted vary 
in size and elevation, according to the amount of work done at the 
establishment. In large establishments, like those at Calne, the smoking 
chambers are very lofty and capacious, but at small establishments like 
some I visited at Reading, they were small and low, say 8 feet high 
and wide, and four feet from front to back, and were situated in the 
back yards of the houses. 

Effluvium-nuisances may arise at bacon-curing establishments out of 
the associated trades carried on in them, such as pig-keeping, slaugh- 
tering, rendering of fat, boiling of chitterlings, &c., or gut scraping. 
But all these sources of nuisance will be considered under the heads of 
these several trades or processes. The only other nuisances which I have 
heard complained of seriously have been those arising from the singeing 
and smoking, and the disposal of the waste brine and other matters 
from the curing house. But in this last case other liquid matters 
were discharged with the brine, and probably had much to do with 
the nuisance. The case was one of defective drainage, the liquid 
refuse from the establishment having been discharged upon some 
neighbouring waste land, where it putrified, and became very offensive. 
The offensive pungent smell from singeing, however, has sometimes 
been rather grievously complained of, and at Beading, in one instance, 
the local authority had occasion to deal with it. The smell is that of 
burning hair. Under favouring circumstances, as where the operation 
is performed in an open yard, surrounded with tall buildings, the 
nuisance has extended to a distjmce of 50 yards, and has been espe- 
cially complained of in sultry close weather, when little wind has been 
stirring, and the smoke has thus been confined within a limited space. 
Under these conditions it has been described as " nauseating," and as 
producing "sickness at the stomach," but no more serious injury to 
health has to my knowledge been ascribed to it. Where straw has 
been employed for singeing there has teen in addition the nuisance 
from the smoke, and from blacks or portions of charred straw falling 
about in the neighbourhood. This last form of nuisance has led the 
Reading Sanitary Authority, on the complaint of butchers, who asserted 
that the blacks rendered their meat unpresentable, to prohibit singeing 
at the public abbatoir. It is obvious that the nuisance from singeing 
is greater the slower is the method adopted. The more rapid the 
process, and the shorter the time which elapses between the singeing 
and tlie washing and scraping, the less is the nuisance occasioned. The 
rather irritating vapour and smoke issuing from smoking chambers has 
also been occasionally made subject of complaint. In both these respects 
small establishments have, so far as I can learn, alone been complained 
of, the reasons being the comparative slowness of singeing, from the lack 
of due appliances for rapid work, and the low elevation at which the 
smoke has issued in a closely built-in neighbourhood. At Calne 
and at Cirencester, and at Bristol the smoke has been no nuisance, 
having been discharged under circumstances favourable to its speedy 
diffusion. 

The remedies applicable for preventing or minimizing the nuisance 
from singeing are, first, the use of appliances for speedy singeing, and 
washing vrith cold water as quickly as possible after the singeing has 
been effected. In the close parts of towns, singeing ought not to be 
effected by means of straw ; singeing with gas or a well planned Are 
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arrangement, as at Calne, and at Skull's and Dole's establishments in On Effluvium- 
Bristol, is much preferable in view of speed and readiness of disposing D^^BaiiMcl. ^ 
of the smoke without producing nuisance. The interval elapsing be- from the singe- 
tween these two processes of singeing and washing may be abridged by i°K« 
good mechanical appliances. Hence it is better to singe in a position of 
the carcass which shall not require to be altered for the purpose 
of washing down. A carcass suspended head downwards from a rod, 
on which it may be made to travel, is on this ground best singed in this 
position, and then it can be made to travel on in the same position to 
the place for washing and scraping, and be washed down with cold 
water immediately ; only a second or two intervening between the two 
processes. Without invidiously comparing establishments which are not 
comparable the one with the other, it appears to me that the plan adopted 
by Dole and by Skull at Bristol may, in this one respect, be, in some 
situations, preferable to that adopted at Calne. Secondly, when the smoke 
is produced in an area surrounded by tall houses, and issues at such a 
level as to enter at the windows of such houses, an effectual remedy will 
be found in performing all the singeing and subsequent washing within 
a building provided with a tall chimney shaft, so arranged as to carry off 
the smoke and discharge it at an elevation above the tops of adjoining 
boases. A similar provision (modified for the requirements of the f^om the amok- 
process) to a low smoking-chamber or smoke-house would prevent any ^"R* 
nuisance from this source. 

At South Shields, at Newcastle, Gateshead, and probably in some 
other places, American pork is dried for conversion into bacon. The 
pork arrives salted, and is sometimes more or less tainted. The pre- 
paration consists first in soaking it for a night in warm or cold water to 
remove the excess of salt, and then rapidly drying it in a closed chamber 
heated by a coke fire in the centre. The windows are then opened and 
the bacon is exposed for some days to a current of fresh air. Some 
hams are hung subsequently in a dark room to obtain a blue mouldiness 
on the surface, or a " bloom," which enables them, it is said, to be sold 
as Cumberland hams. This process may give rise to serious nuisance if 
conducted in an improper place and without proper care to prevent 
nuisance. Dr. Spear mentioned to me an instance of this nuisance 
which came under his observation at South Shields. The process was 
conducted in a wholly unventilated cellar immediately beneath an in- 
habited room, the inhabitants of which complained bitterly of the 
offensive steam and animal effluvia which entered their room through 
the loosely boarded floor. The nuisance came under his notice in con- 
sequence of a death of a child from diphtheria in this room. The 
parents, although poor, were respectable people, had no acquaiutance in 
the neighbourhood so far as Dr. Spear could ascertain, and the child 
had not been out of the house for some days before her illness. The 
house (a single room) was, he says, in a manner, isolated, was remarkably 
clean, and in no way exposed to drain or privy emanations, and the 
water supply was beyond suspicion. Dr. Taylor, the Deputy Medical 
Officer of Health for Liverpool, informs me that his trade has occa* 
sioned nuisance in Liverpool from the discharge^ the warm washing- 
water into the drains, the effluvia rising up through the traps of neigh- 
bouring house drains and from the street gullies. Such a trade as this 
should only be conducted in such a way as to provide Dgainst the effluvia 
becoming a nuisance, or entering inhabited houses. 
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The Cusing of Fish, 
Establishments visited. 



Date. 


Names. 


Locality. 


— 


Nov. 4, 1875 


Oashaw - 


Bethnal Green. 




>» >» » 


A colony of fish 


Faith Street, Beth- 






curers. 


nal Green. 




Dec. a „ 


Do. - 


Gun Street and 
Martin Street,St. 
George, South- 
wark. 




May 30, 1876 


Twemlow - 


Salford. 




Dec. 8 „ 


Butty 


Hull. 




» 99 >l 


Rowntree - 


Do. 




» » » 


Pickering - 


Do. 




» » » 


Baynton - 


Do. 





Localities and Fish curiDg is a trade lai'gely carried on in some towns. In London 

TOmtl^**^^^^" *^®^® ^® complete colonies of fish curers in some of the small streets 

in Bethnal Green and St. George's^ Southwark. In these latter places 
the trade is confined to the costermonger class of the population, who 
cure herrings, sprats, and haddocks, each in their due season, carrying 
on the work partly within their dwellings and partly in the small back 
yards adjoining their houses. The narrow yard space between the houses 
in one street and those in another parallel street forms, in some such in- 
stances, one elongated narrow space occupied by little curing or smoking 
houses, nearly every house yard being thus furnished with means for 
curing. In Hull, on the other hand, and in some other places as London, 
Bristol, &c., there are comparatively large establishments, in which a 
considerable capital has been sunk, devoted to this trade. So extensive 
is the trade in Hull that the Sanitary Authority has thought it expedient 
to frame byelaws for its regulation in such a way as to avoid nuisance. 
Generd-l descrip- Herrings and sprats arrive at curing establishments packed with salt 
tiouof the trade, j^ barrels. Haddocks are purchased fresh for curing. 

With herrings and sprats the first process consists in washing off the 
loose salt and scales, which, when washed ofi*, are, in large establishments, 
placed in a heap or tub in the yard to be eold as manure. Thej are 
then well washed a second time in a basket by rotating the basket in a 
lub of water. They are then strung upon sticks about four feet long 
placed on a frame in the yard to drain, and when drained are transferred 
to the drying-house to dry. 

The process of " kippering " herrings consists first in c.nreful washing; 
the fish are then split open, the roes taken out (and sometimes sent away 
for preservation by tinning), and the fish are soaked for about two hours 
in strong brine, washed again, drained, and then smoked in the drying- 
house. 

In curing haddocks, the fish are split open and gutted and the heads 
are cut off; they are then washed and scrubbed with a brush, soaked lor 
a sufficient time in brine, and then hung up in the drying-house, 

These preliminary operations are sometimes carried on within dwell- 
ing-houses, but in large establishments in properly constructed rooms 
furnished with proper aiTangements for washing and scrubbing ranged 
against the windows or along a side of the room. The refuse (heads 
and guts) is occasionally put in a heap in the roadway to be removed 
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by the public scavenger, but mostly I have found it sot aside in tubs or On Effluvium- 
tanks for removal by persons who collect it for manufacture into manure. Dr!^Bail^!*^ 

The drying or smoking is effected in erections provided for the purpose. Drying and 
Where the trade is carried on, as in Bethnal Green, by persons of* the Bmokinff. 
costermonger class, these erections are small, and rather than anything 
else resemble long cupboards about 10 feet to 12 feet high, and about 4 
feet square in their horizontal dimensions, constructed of brick below but 
of wood above, closed in with a door or sometimes only with some sack- 
ing, and having sufficient openings in the side or roof to allow the issue ol' 
superfluous smoke. In more important establishments, the dry ing -houses 
are constructed of brickwork entirely or only to the height of six or seven 
feet from the ground and the rest of wood. They rise to the height of 
12 to 25 or 40 feet and are very capacious. At Cushaw's, in Peel 
Grove, Bethnal Green, each compartment of the drjing-house will 
accommodate as many as 26 barrels of herrings of 600 to the barrel. 
The drying-houses have means afforded above for the issue of smoke, 
these means consisting either of louvres or of trap-doors or glazed sky- 
lights. When it is desired merely to dry the ffsh, coke fires arc intro- 
duced into the space below where the fish hang, but when it is desired 
to smoke the fish, wood or sawdust is burned. The wood used is either 
oak, beech, or horn beam, and the sawdust either oak or mahogany, a 
little deal sawdust being used (in some small establishments more than 
a little I expect) to assist in obtaining a sufficient ignition. Until the 
fish is "skin dry" the means of ventilation near the roof are kept 
open, but when the surface of the fish is dry enough they are closed up. 
In some establishments where the ventilation provided is merely the 
spaces between the unpointed tiles of the roof, and in other establish- 
ments where other special means are provided, I am told that no altera- 
tion is made throughout the process. The practice in this respect, then 
seems to vary in different establishments. Herrings put into the drying- 
house at 6 p.m. are ready to be taken out at midnight or at 1 a.m. 

The nuis^ances which arise from fish-curing establishments depend Souvceof 
upon the offensive odour which may proceed from the undue retention Luccs?^^ "^ 
of refuse, or from a filthy mode of conducting the business, or upon 
the issue of irritating wood smoke from the drying-houses. Mr. Bately, 
the medical oflBcer of health at Great Yarmouth, where fish curing 
is largely carried on, tells me that the only nuisances which arise there 
are similar to those from other trade premises, where refuse and filth 
are allowed to accumulate, and that nuisance from the wood smoke is 
rarely complained of. The authorities there have not considered it 
requisite to make special byelaws for the regulation of the business ; 
and at Hull, the byelaws enacted mainly provide for due cleanliness 
and speedy removal from the premises of refuse and garbage. In 
London, the nuisance from the wood smoke has been complained of 
in Bethnal Green, but the Sanitary Authority there has not seen its way 
to any serious action in respect of it. Nevertheless the pungent smoke 
must, to say the least, be annoying when it enters the windows of adjoin- 
ing dwellings. Ill conducted establishments if they pollute the air with 
effluvia from decomposing fish refuse, must on general principles be held 
to be injurious to the health of persons much exposed to such effluvia. 

The obvious remedy against the first class of nuisances from fish Modpofpre- 
curing lies in scrupulous cleanliness of all parts of the premises and of sances.*"' ""*' 
the vessels and plant used in conducting the business, and in proper dis- 
posal of the refuse and garbage. The yard and floors of all parts of 
the premises should be evenly paved and duly sloped to a properly con- 
structed drain inlet. The inner walls should be periodically lime- 
whited, and if splashed, as they are apt to be when the washing vessels 
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are placed against them, these dirty parts should be scraped dean before 
limewhiting. Bat it would be still better if, in these parts, the wall were 
covered with a smooth impervious .material such as cement or glazed 
tiles, so as to permit of the sur£EU% being duly washed at the end of each 
day's work. At the close of each day's work the wliole floor, together 
with the tubs and other vessels used in the process, should be thoroughly 
scoured and cleansed. I have seen several kinds of paving in use in 
curing houses, but the best of all has been made of cement. Such a 
paving may be seen at use at Butty's establishment, in Hull, where the 
arrangements generally are very commendable and contrast favourably 
with those of some other establishments in the same street. Cleaning- 
up, however, ought not to be left altogether to the end of the day's work. 
A proprietor may very easily, if he pleases, make and enforce regulations 
for the workpeople, prohibiting the scattering of fish heads and guts 
upon the floor during their work. For the reception of such refuse 
proper vessels, made of some impervious material, should be provided ; 
and, when they are full, closely fitting covers should be put on, and in this 
condition these ofleusive matters should be removed from the premises 
daily. The remedy against the smoke nuisance from the drying-houses 
is equally obvious. It consists in carrying up a shaft from the roof 
to such a height as that the smoke shall be discharged above the level 
of adjoining houses, and so arranged that this shall be the only means 
by which the smoke shall escape. 
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The Frying of Fish. 
Establishments visited. 



Date. 


Name. 


Locality. 


At various times - 


Various establishments - 


London. 



In very many parts of London, and in some large towns, fish is sold 
ready fried for the convenience of poor purchasers. The fish, mostly 
plaice, is fried upon the premises, and almost always in the open shop 
in which it is subsequently sold. The fat used in the frying is various, 
but I understand is mostly refined cotton-seed oil. The boiling of the oil, 
and the cooking of the fish in it, is carried on at all times of the day 
and evening. It is a petty trade, but, neveitheless, is a source of con- 
siderable nuisance in some neighbourhoods, the offensive smell of the 
oil boiling and fish frying spreading often, not only through the whole 
length of the street where the shop is situated, but sometimes into 
adjoining streets also. When the shop is situated in a street occupied 
by poor persons of the class who purchase such food, complaints of the 
smell are rarely, if ever, made ; but passengei-s are annoyed by it, and 
so also are the tenants of houses of the better class who chance to 
reside in the neighbourhood. For it is not only in poor streets that such 
shops are to be found. There is, I believe scarcely a health officer in 
London who has not at some time been called upon by the authority 
under which he acts to advise as to an appropriate remedy for this 
nuisance. The difficulty in dealing with it lies in this, that the pan or 
fixed shallow iron vessel in which tlic! fish is fried by a fire beneath, 
must be always open to view, and to allow of the necessary manipula- 
tion. Tlie ordinary remedy suggested and adopted in a great many 
places has been the provision of a hopper above the pan, which hopper 
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is intended to catch the fumes as they arise, and to convey them by an On Bffluviimi. 
opening above into some adjoining chimney. But for various reasons Dn^BaliiSi. ^ 
the remedy has not proved always very effectual ; the faultiness partly 
consisting in the defective draught of the chimney, partly upon the 
hopper not being brought low enough or far enough forward over and 
in front of the pan, and partly depending on the fact that, the process 
being conducted in the open shop, the wind entering the shop, and 
draughts of atr, interfere with the due operation of the hopper. A 
more effectual arrangement would be to conduct the operation in a 
closed outhouse, or other place where draughts of ah* could not so 
interfere, to bring the hopper well down and forward, and to close in 
the sides, having only the front part of the pan open for observation 
and necessary manipulation. The chimney of the fire should be so con- 
structed as to obtain a good upward draught, and should be carried up 
above the roofs of adjoining houses. 



Trade op a Fellmonger, 
Establishments visited. 



Tbadb of a 
Fellmovgeb. 

Establishments 
visited* 



Date 


. 


Names. 


Locality. 


Other Businesses or 
Processes conjoined. 


Nov. a, 


1875 


Byford - 


Bermondsey. 




« » 


}> 


Johnson and Bol- 
sher. 


Do. 




Bee; 18' 


» 


Tanner - 


Plymouth - 


Leather dressing,tanning. 


„ •2^ 


» 


Head 


Stonehouse, near 
Plymoudi. 


Preparation of pelts for 
exportation to America, 
preparation of hake- 
liver oil. 


Jan. 1, 


1876 


Nickols and Son - 


Joppa, Leeds 


Lecvther dressing, tan- 
ning, glue making. 


19 


if 


Ball 


Bristol. 




^ 20 


>t 


Gunter 


Do. - 


Leather dressing, parch- 
ment making. 


A.J>T,1 1 


t» 


Fitch 


Melton I\fowbray - 


Leather dressing, tan- 
ning, glue making. 


^^^•^r 30 


a 


Hossell - 


Salford. 




^o-v. 24 


ff 


Windsor - 


Benuondsey 


Manufacture of skin 
mats. 


» » 


» 


Cordrey - 


Do. 




*-> 28 


)> 


Herron - 


Hereford - 


Leather dressing. 


"Dec. 4 


» 


Fenton 


Glasgow. 




. 8 


» 


Foster 


Little Driffield - 


Leather dressing, tan- 
ning, artificial manure 
making. 


»» »> 


>» 


Nicholson 


Do. - 


Leather dressing, artifi- 
cial manure making, 
manufacture of skin 
mats. 
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received and 
ditfdt wiUi. 



On Effluvium- xiic legitimate and simple trade of a fellmonger consists in receiving 
Dr^BaiSi. ^ the " skius '* of sheep, and in preparing them for the use of the leatlier- 
Gonemi outiinos. dresser. He takes off the wool, which, if sufficiently long, he sella to 
or the tmio. i\^q woolstapler, and he limes the skins, preparatory to sending them to 

the leather-dresser. Some fellmongers also, at the proper season of the 
year, convert the hest skins into skin mats. 

Two classes of sheep and lambs' skins, chiefly, are received by the 
fellmonger, viz., fresh English skins from the butcher, or intermediatelj 
from the skin market, and dry foreign skins which come to him closelj 
packed in bales. These two classes of skins undergo at his hands some- 
what different treatment. Some fellmongers receive both classes of 
skins, others confine their trade to one class only. A few foreign skins 
which arrive moist, salted and rolled up, are dealt with like English skins. 
The following are the processes to which the skins are subjected to 
prepare them for the use of the leather dresser : 

M»Jeofd(Mgng 1, English Skins. — 1st. The first process consists in cleansing the 
skins. ° skins from dirt and dung, blood, &c. They are beaten with a mallet 

to detach any firm masses of dirt, and are then soaked and washed in 
water. In -some country places, where a stream of water runs through 
the premises, this washing is done in the stream, which is sometimes 
dammed up for the purpose. In Bermondsey, the skins are laid in a 
" poke " or tank, or pool of water having a shelving bottom. A. work- 
man, in high water-boots, stands in this and washes the dirt out of the 
skins, rubbing them and waving them about in the water. He then 
throws them on the stones at the brink of the pool to drain. 

2nd. The second process is liming. When there is no wool on the 
skins worth preserving, the skins are laid in a pit containing milk of 
lime. But the usual practice now is to Iny the skins wool downwards 
upon a bench and to lay on cream of lime with a brush upon the fleshy 
surface. When thus brushed over, the skins are folded lengthwise (the 
limed surface inwards). 

3rd. The skins are then in the summer time hung up in the yard out 
of doors, or in the winter in a chamber a little warmed. This process 
serves to loosen the attachment of the wool, and when it is loose enough 
the skins go to the " puliing-house." 

4th. The " puUing-house " is an^anged with bins for different kinds 
of wool, and in front of them the workmen sit, each taking upon his 
knees a skin, from which he pulls off the wool with his hands and 
throws it into the appropriate bin. 

oth. The skin denuded of wood is then termed a " pelt," and it is 
thrown into a pit containing milk of lime, where it remains until it is 
ready to go to the leather-dresser. 

6th. When about to be sent from the yard the pelts are taken out o^ 
the lime pit, and are laid in a heap in the yard, ready for carting away- 

2. Foreign Skins, — These undergo a somewhat different process. 

1st. Being hard and dry they require to bo softened, and fortl*^^ 
purpose they are fii-st laid in a tank or pool of water for a period varyiJ^o 
up to 40 hours. At Head's Yard, in Stonehouse, I saw them soaking ^ 
a tank above ground, through which a stream of water was made ^^ 
flow constantly. At these works, I was told that they only requt^ 
soaking about three hours. 



Mode of dealing 
with foreign 
skins. 



2nd. The next process after the skins have been tlinincil fioni the Ouliitluvium. 
water is what is termed "burring," that is to say, removing from the Ur. B»ll«rti. ^ 
wool the "burrs" (apparently the fruit of some plant) which stick in 
it. This ia efEected partly by tlic use of a machine, " burring machine," 
adapted for the purpose, and partly (or subsequently when necessary) 
by the hand labour of women, who pick out the burrs. 

3rd. Foreign skins are not limewhited, but the attachment of the 
wool is loosened by the process of " tainting." The damp skins are 
hung up in a chamber which is wormed ia the winter cither by a small 
coke stove or by a jet of steam thrown into it. In the summer time 
the warming is nanecessory. In this chamber sh'ght superficial change 
of the nature of putrelaction takes place. As soon as it is found that 
the wool pulls oS readily, the skins are removed. This is a delicate 
process and requires to be very caretiilly conducted and watched, since 
in hot weather a little over retention in the " tainting oven " rendere 
the skin utterly woithless to the leather-dresser. 

4th. The wool is then either pulled off or scraped off. When pulled 
off, the short wool which i-emains af^r pulling is scraped ofi. 

The remainder of the process resembles that in use for English 
skins. 

The fellmonger before sending away wool to the woolslapler dries 
it by placing it on racks in a chamber heated by coke fires or by hot 
air pipes, or hot air is driven by a fan through the wool laid upon a 
wire trellis work. 

Skin Mats or Wool Mats are made from the best and most woolly Mnmifacture i 
of English skins. The selected akins, as soon as they are received, tivu " """"■ 
stretched upon a frame resembling a parchment frame, and being laid 
npon a table, the fleshy side ia rubbed over by the hand with a solution 
of salt and alum to preserve them, and tliey are then folded and hung 
up until it may be convenient to dress them. When they are to bo 
dressed, they are again placed on a stretcher and the fiesfay side ia 
scraped and a layer of whitening and water is brushed over. The skin 
then passes into a warm chamber to dry. When the whitening has 
become saturated with fat from the skin, the skin is again scraped, and 
this process of whitening and scraping is repeated until grease ceases to 
exude. Salt and alum in solution together are then rubhed in until the 
skin is thoroughly tanned. The skin is then well washed with soap 
and warm water preparatory to bleaching or diying. Bleaching is per- 
formed by placing the skins, while damp from the washing, in a chamber 
b which sulphur i^ being burned. The final process consists in scraping 
with appropriate instruments the inner side of the skin to reader it all 
supple and of uniform thickness. 

A fellmonger's yard is sometimes a source of nuisance to the immo- Pciimoiumrinji 
diate neighbourhood, especially to persons residing in houses immediately JJi ofcnsivo 
abutting on it. I am told that in Bermondsoy, where fellmongers' 
^ards abound, it is a rare thing for complaints to be made. This is 
Certainly not liecause they are always conducted in the best manner, 
but probably, in part, because the inhabitants of the district live by this 
and associated trades, and are so much accustomed to the effluvia that 
they cease to notice them. But as a matter of fact serious complaint<i 
Imve been made, and in one instance to this Department, For the mos"-, 
part, however, it ia in country places that the fellmongeriug processes 
tWe moat complained of, for it ia in and about country towns that the 
^tida is carried on in the roughest manner, and with the least regard to 
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effluvium nui- 



How far 
injuriousi to 



ticlinoss and clennliness ; moreover, in the countrj, it is scarcely ever 
worth while to curry on the simple trade of a felhnongery and the pro- 
cesses of lofithcr-flrcssing arc, either partially or fully, carried on in the 
same premises in conjunction with it. 

The sourct^s of iiui.saiice from a fellmonger*s yard may be any of the 
following ; viz. ; — 

1st. The reception of i*aw skins from the skin market or from 
t<laughtcr-housc.s and their transference from the carts. When the 
skins arc not absolutely fresh, short of such an amount of decomposition 
as would render them worthless to the leather-dresser, they may, 
especially in the summer time, have a strong and offensive odour. 

2nd. The ammoniacal odour proceeding from a large number of lime- 
painted skins hanging up at one time in the yard. 

3rd. The emptying and cleansing of the " poke " after it has been in 
use for a long time. — Dr. Parker, the late Medical Officer of Health for 
Bermondsey, tells mc that he lias found this the principal source of 
nuisance in fellmongers' yards. 

4th. The waste lime taken from exhausted lime pits. This contains 
more or less wool and animal matter, and when retained on the pre- 
mises in a heap is apt to emit a more or less strong ammoniacal odour. 

5th. The general mixed offensive odour proceeding from a yard which 
is 1)2ully or imperfectly paved and drained and where due cleanliness is 
not observed. 

Gth. When the skiiii? arc washed in a flowing brook or stream or tlic 
liquid refuse of the yard is allowed to flow into the brook, this (which 
may be an oftenc<* under the Rivers Pollution Act) may become an 
offensive nuisance below the works, especially if a large trade be carried 
on, and when tlie lower water is disturbed and agitated, as for instance, 
by a water-wheel. 

In Mr. T. W. Keate's evidence given before the Select Committee of 
the House of Commons on Noxious Businesses in 1873, he only alluded 
to the first and fifth of these sources of nuisance. His report to a com- 
mittee of the ;MetroiK)litan Board of Woiks, which was laid by Mr. C. 
Leg^je before the Select Committee, contains (Q. 18G3) the following 
passage : " There is in my opinion nothing inherent in this trade which 
** ciiu.ses it to be a noxious trade, nor could any nuisance arise from it, if 
" it were always carried on with the care and cleanliness which are quite 
*' within the reach of the manufacturer. The only danger of nuisance 
'* would be from the reception of decomposed skins from the market or 
" from the butchers, or from allowing skins to lie and become decom- 
" posed in the yard ; but from what 1 saw in the different yards, and 
*^ from what was stated to me, I conclude that such a state of things is 
" easily avoidable and could only arise from carelessness or neglect* 
In his personal evidence (Q. 745) he said, " If the trade is badly 
" earned on inconvenience may arise, as a matter of course ; bad odours 
" may come from a place like that, but that is entirely the fault of the 
" persons who are carrying on the trade ; there is nothing necessarily 
" arising in connection with the trade." This is nothing more than 
may be said of almost any offensive business, and so far I agree with 
him. 

I have not been able to ascertain from Dr. Parker, who has bad ^ 
largo pxpeiienco of the trade in Bermondsey, nor from other medical- 
men and mc«Jical officers of health in the country whom I have inteiTO*^ 
gated upon the subject, that any distinct ill effect upon the health 60 
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persons living in tlic immediate vicinity of fellmongera' yarda has been On BffluTiunp 
obsei-ved by them. Nur have 1 been able lo iisccrtftin that septic UrSalKJl!*' 
(liHonscs have been noticed to occur with exceptional frequency in their 
neighbourhood, oi- with such frequency an to attract a health officer's 
Atlention. Nuverthekss, a filtliily-kei»t fellmoDgcr's yard in a populous 
neighbourhood oceasioning, as it necessarily must, a septic con- 
dition of the atmosphere about the works, is calculated (on general 
principles already enunciated) to be injurious to the health of the 
population most exposed to its influence. 

The trade of a fellmonger is not necessarily a nuisance. At Kickols' Uodonoiiwe- 
prcmises at Joppa, Leeds, where a very large number of English skins veniini? nui- 
nro <lealt wllli ^7eekly, and at Plenty and Co.'s in Bristol, where an ""^^ 
eqiuilly large trade is done in foreign skins, tho processes arc all carried 
on in the best manner, and so for as I could learn without occasioning 
the least suspicion of nuisance. But at both these premises all are 
carried on within closetl buildings. Slightly offensiro skins must at 
times bo received at fellmongers' premises ; they cannot always be ex- 
pected to be as free from odour as they are when newly taken from the 
carcase ; and this is especially' the case when the skins come from a 
distance mid have to pass through a sale yard before they reach tlie 
fellmongors. Both in respect of the first and second sources of nuisance, 
there arises an advantage when the pi-ocesses are not carriecl on in an 
open yard, as they commonly ai-o in Itcrmondsey, but in covered and 
close buildings ; and as i-esi>ecH tho first, particularly, it is worthy of 
practical consideration whether the offcnsiveness of the skins might not 
bu lessened, ivithout injuring tliom for the operations of tho fellmonger, 
by the njiplication of some antiseptic, such its curbolic acid solution, to 
the fleshy surfaei's bcroro their rcmoi-.d to tho yard. As regards tlu! 
thinl soui-cc of nuisance, it does not nppear from what I have ol>served 
of tho mode in which the pi-ocess is conducted in vai-ious works I havo 
visited, that it is at all a necciisity to u^e tho same water in tho poke 
repeatedly day after day for a lengthened jjcriod. It should bo changed 
once a day at least, and in the summer time, twice a day. In some 
country towns I bavo seen running wat«r used for soaking and crash- 
ing Englbh skins. I niiiy instance Hall's yard in Bristol, where 
the Malngold stream is used for washing tho skins ; and Kickob' pre- 
mises in Leeds whore the water which runs through the washing tanks 
is pumped up constantly for the purpose. At Head's yard in Stonebousc 
the tanks for soaking and cleansing foreign skins are supplic<l with a 
constant slrc-ani of fresh iv-atcr. The cost of water for the poke, if 
obtained from a town supply by meter, may be in some cases a suflicicnt 
inducement to neglect daily cleansing of the poke and daily renewal of 
the water. The obvious remedy for the foui-th source of nuisance is 
the emptying the waste lime at once into covei'ed carts for removal. 
Tho remedy for the fifth source of nuisance is equally obvious. It 
consists in good impervious paving properly sloped in all parts of the 
premises, good drainage, and scrupulous cleanliness. The yard siiould 
be kept constantly swept up, and tlic interior of the buildings anil wiilis 
iiliould be periodically limuwhitod. Unfortunately tJie tnidiiions of 
tho trade do not favour such sci'upulonsnrss. llie traile is ratbcr 
regarded as an essentially dirty one, and little pains ar<! usually taken 
to make it otherwise. However, to those who may wish lo see what 
gwd arrangements may effect for the prevention of nniaaiiee, I recom- 
' DKnd a visit to the two model establishments ulrea«ly mentioned. The 
swth Source of nuisance is to bo obviated by intercepting the liquid 
puse and by using one of tbo known methods of purifying sewage l«fbro 
J'snllowed to flow into the stream or into a town sewer comnmnicating 
'■''ectly with the stream. 
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MAKina. 
Establishments 


Date 


1. 


Nome. 


Locality. 


Other Businesses or 
Processes conjoined. 


VlMltAll 












VlVAIfVtA. 


Dec. 9, 


1875 


Bevington and Son 


Bermondsey. 






„ 18 


M 


Tanner - 


Plymouth 


Feilmongering, tanning. 




,, 22 


l> 


Head 


Stonehonse, Ply- 
mouth. 


Fellmongering, hake- 
liver oil wiping. 




Jan. 19, 


1876 


Plenty & Co. 


Bristol. 






„ 20 


>» 


Gunter - 


Do. 


Fellmongering. 




April 26 


» 


Tumey Bros. 


Nottingham. 






May 30 


9* 


Hossell - 


Salford - 


Do. 




June 1 


99 


Nickols and Son - 


Joppa, Leeds 


Fellmongering, tanningi 
glue-making. 




„ 2 


91 


Clark and Thuck- 


Newlay - 


(Calfskins) glue-making. 




Nov. 24 


99 


Taj, 

Beach and Son - 


Bermondsey 


Manufacture of skin mats. 




>» »> 


99 


Godman - 


Do. - 


(Calf skins). 




9f >l 


}f 


Joseph Sharpe and 
Sons. 


Do. - 


(Seal and horse skins). 




V f* 


>y 


James Gamier 


Do. 






,, 28 


» 


Ilerrou 


Hereford - 


Fellmongering. 




Dec. 8 


» 


Foster 


Little Driffield - 


Fellmongering, tanning, 
artificial manure mak- 

• 

1 v^ #w 




t> » 


» 


Nicholson 


Do. - 


mg. 
Fellmongering, artificial 
manure making, flesh 
and bone boiling. 




„ 20 


>» 


Tumey Bros. 


Stourbridge 


Chamois leather making. 




Mar. 14, 


1877 


Evans 


Sowston, Cam- 
bridge. 


(Chamois leather), fell- 
mongering. 




April 24 


M 


McHae - 


Mitcham - 


(Chamois leather and 
buff leather). 



Definition of the 
trade. 



Process of 
leather-di-cssing. 



In Bermondsey a distinction is drawn between a tanner and a leather- 
dresser. The former receives raw bullock " hides " and prepares and tans 
them ; the legitimate trade of the latter is to receive " pelts " (sheep 
skins deprived of wool and limed) from the fellmonger, as well as hors« 
skins, seal skins, calf and goat skins, and to convert them by a process 
of " tanning " or *^ tawing " into light leather. In country towns it ^* 
not unusual to see tanning and leather-dressing conjoined and carried ^^^ 
in the same premises ; and then the manufacturer is generally designat>^^^ 
and calls himself a "tanner." Under similar circumstances fellmc^^^' 

• 

gering is often also conjoined, so that the leather-dresser prepares E:^^^) 
own pelts. The division of labour which is observed in Bermondsey ^ 
for the most part., only practicable in large towns. When a lealli^^^ 
dresser, besides receiving *' pelts," also receives calf skins, horse skii 
and goat and seal skins (as is sometimes the case), the first part of tl 
process, that is the liming and scraping off the hair, resembles in mc 
respects the similar process to which sheep skins are subjected at 
fellmonger's yard. Hence in describing the trade of a leather-dressei 
shall confine myself to the part of the process which commences 
the reception of the " pelts." 

They are first placed upon a curved board or ** beam," where a m« 
standing behind the beam scrapes them down on the fleshy side with 
curved knife with two handles, so as to remove the connective tissue 
This process is termed "breaking," and the parts removed are caUe^^ 
*' fleshings." At some works (as at Herron's in Hereford) a machine u 
used to perform this part of the work* 
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^ They then go back into pits containing milk of lime, first into lime On Effluvium- 
pits previously used and hence weak, and then into newer lime pits tJ"^^'',?®!;,^^ 
which act more powerfully on the skins. Tlie liming is continued ^' 
altogether for 18 or 20 days. 

The next process is to wash out the lime. This is usually done by 
putting the pelts into a tank of fresh water, where they are kept moviug 
by beating the water by means of a sort of paddle-wheel, or else by 
putting them with water into a large revolving Ijarrel having boards 
so placed within as to throw the skins over and tumble them about. 

After having been well washed they are usually put into a sohition of 
what is called '* pure " (more correctly, it is said, spelt " puer "). This is 
dogs' dung, either collected by poor people in the streets for sale to 
leather-dressers, or more commonly collected at large kennels and sent 
to the leather-dressers in barrels. It is, when received from the kennels, 
a pultaceous looking material and stinks abominably. In large esta- 
blishments, it is emptied into a covered tank underground, whence it is 
pumped up as required. When about to be used, a quantity, which 
varies in different establishments, is added to water in a tub or tank. 
Sometimes, as in the summer, it is sufficient to use cold water ; but in 
the winter it is usual to employ the solution warm, e,g,f at a temperature 
of about 80° to 120°. Before putting the pelts into the puer tub they 
are commonly washed in some warm water. They remain in the puer 
solution until, from having a gristly feel between the fingers, they feel 
soft and supple. The time given for this varies in different works, with 
the temperature of the solution and with its strength, from 10 or 20 
minutes to two or three hours, or even longer. Each manufacturer has 
bis own peculiar practice in this respect. All, however, take care to 
remove the pelts as soon as the desired result is obtained ; since, if they 
remain longer in the " puer," they are rotted and bec^ome worthless. 

On removal from the puer tub they are' again scraped down or 
" scudded," then washed in some warm water, and after this put into a 
tub containing bran and water. This is called a " drench.*' Here they 
remain about 48 hours ; the contents of the tub undergo some fermen- 
tation, and the pelts come out whiter than when they were put in. At 
some works I have been informed that no puer is used ; nothing but 
drenches. 

English skins contain, especially about the neck and shoulders, a 

quantity of fat which, if left there, would interfere with the colour of the 

leather after tanning, so that it has to be removed. Sometimes this is 

clone by cutting or slicing it off with a sharp double-handled knife, but 

Sometimes after " puring," by subjectiug the pelts to pressure in a 

l^ydraulic press. The fat runs out and is collected in a reservoir below 

^V)r use by soap-boilers and others. Another method consists in sub- 

j octing the pells to a scrubbing process by a machine patented by Mr. 

Turney, of Nottingham. The pelts are now ready for tawing or tanning, 

or to be prepared for exportation in barrels to America. 

To prepare pelts for the American trade, they are next treated with 
dilate sulphuric acid, and subsequently with strong brine. After 
soaking for about 10 minutes in the acid they appear blown out and 
't.liickened, and the fibre of the pelts looks porous. But after having 
subsequently lain a few minutes in the brine they resume their former 
•appearance. The pelts are then rolled up and packed in barrels with 
salt. 

For " tawing " the prepared pelts are treated in a tumbler-barrel with 
■ salt, alum, yolk of egg, and water. 

i Tanning is usually effected by soaking in a bath of sumach or other 

I Uuming liquor, the precise method of applying these liquors varying in 
Cerent establishments. 
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** ;.:■-• :l.'" •!•:!:> :*r: ?: li: '-y :. ni.v.hiL-:- wLich, 'wL:!*:- nxir-ir the skin 






• • « _ ■> 

::. *:y::.j. : .!:::r, lyriii:. »fi; ■. X:. 

Tl.r •• :1 -*:.::.„•-."' i .. :: :r. :'-.- -!:iz- ' -jci'It g- :o the glae-maker, 

••j: ii. -:l:-- ".ik' r.r- r..?. '.•> ::.:■: i_!iL :r - •.':::.vr c~ tie pr^^iises (as 

!>::.: D:~-". I «:r rrl^rr^h-rre. A: H-j:.rv TirL.V* w.-.rkf :c Stonrbridge 

t';_-rv ir-r it'.-jLi'.-'i in an cr-rTi :■*.::•: ?.:. I rj-.^e-i-er-t'.v pressed for the 

: r-:- rtirv-v v-::v •.-:::■;->. :.\i :;.---.- .:: l.: :.* 'c'lr i:*'-al!v to extend to any 
c: : -llvrrih!- '.>:.r.:-.. Ir:izi.i::-:'j r.riy-' :::?% if ihi-re are anv in- 

m 

L-.h::rI L ■>-.•- k'.?^: ::■ ri v.r '. rir.l y r-r:- Vv in th-:- streer, are alone 
lik.-Iy :: '• - -:£-.-:. iv-i "y :..}:_: ::z :b.- :_:*: T2r:. Bu: I met with one 
;r.-:;i:_:-: •::" a ttv * rvliy-'? r. :.*::•. i i^'. *.'.'.< t.z:l\Z.I "^brre the nuisance 
\7:.s vrry jT'^iT. f.r. I I'.:" .1 \r.r. i:.::.-..-'/: ir : •.. Li^hiy-cfTcnsive smell from 
li. ■ V.-. rk- ;.;.v:r.j Ir-.-:: r. -r.ir ■. : ->:;:•> :..::-..r.cv :;: a di"?t;iiice of a 
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I :_■ T-.- :.-.: 1..:*: 1 ..: :-,r.v ::.::; cz 2rv ir.--^-.- ::• Lralrb that has heen 

::-.*: r.jl. c::.vr :L:.:. ?::..:-::li:- ?j::- :vli:i :r..ry •i:^:JL^l^lI:ce^ a? any 

£tr.?ivT ?:„vii :::.-y 3 :•: i ".r:. I:. :i.t- ii-ta-.-:- ;:':ove rcierrevl tc, the 

.« i.-^ •.: rTc-:i:v, r.:/i>c... lv.1 severe vomiting. I 
::■ • '.v-.i- ?:.::?: .v. :c:-v rr:-:: '.f =vi^:i.- di^eii**:-? beinff more 
T r.v:.i--:.: i- :::e v:..i:.;:v .: -... .L t. rk-:Lin ei^-iwLere. Yer, on general 
I ri^.i- Ifrr. :.:: a::_.:?Li-vr-:- '.':. \. I w::*_ 5-:: ::•:■ T:-:Hjt:«:»n5 frcm snch worts, 
viLv:. ili CCL iioT-^i. :.::>: I- :.-i : :•.■ h- ::::wL . it"? ^nie. 

Xu: >:-::•.-■.• ir.av :.:i.--.- :V«:i:: :i:^ f 11 .vlnj rj-'ircr?. viz.: — 

1. The ••j-^rii:,-." :: :: ■-:- t. miu r-ri :r. a J^a^: of tie premise? close 
:j ;» '.'.:' ii-? '.Vov tr :o inhali:- i L: .■.■^-?. f*r. I :L-n cbiet^v. if not soleh*, 
V. he:., u-i ::. th-:- wi'_:r-r. :'..v =-^l.::i«'!: :? u?evi wr.rm. Undrr suchcircum- 
^:4.LCv^ th-i- T:i'„...::r ^vh::■h ri«-5 ir«;ni th-:- puti-r t:;b is exoK-dingly offen- 
=:vv ;-.Li I:-ir:r::r.2. It r-:-rv:vI-: * :hr chr;::;l:*er or buiMiiis in which this 
1 ..:: •:: :h-? icc^c-^— ^ is c ■:..l.:?:-^i 10 s.:e:i a:: extent that I mvself hsTC 
L-Err- v-ry irli i ::• n.-Ai-ct- r.:y t^sofi: r ; :;n.i i: passes out of the building bj 
:h-:- v.iiidi^s -:r I:":vre cr^^.i::£:^. 

-. Th- •I:-jh:»rj:r' o: the •.:•>- •: up p-»r sclnticn, drenches and other 
«:zir>:-.-»:- 1: r-:i is i:::j ::.'- •ir-.-.ir.s m:v.- a!s«D l^ offensive, if any open or 
iL:-.r-:-r:>o:iv :r:k'. •- i ini^:- :.:'>::: the vi.initv. Their discharge into I 
:!:v.-inj strea-^ i-ir^y caj>e ::.■ :>' ^r le^* nuisance down the stream. 

0. If :he premises l-^ uneioanso.:. Vadly i^ved and drained, and the 
business le eonducto.h as it :>:• often is. in a slovenly manner. & 
g-rr.v7fi'.iy dirusr-.i ozrnsive smell is r.pt to pervale them, and to he 
v.-fif:r.i bv ihe wir.d :.. hov.ses a::d i»i:>ces In the nei^nbourhood. 

I:: :-. ilitiin :•:• these >j".rovs of nirisiinC'?. •.•ren>ive effluvia may an* 
fr:r-i .::her pr-x-esse-- -:::h ns n:rin::re making, carried oa conjointly^"* 
Ir;i:h:-r drrs-ii::^. I f.un.l this to be :b-;- cas? with some small esta- 
: .:s..nir:-t5 ::e;i? D::tnv..;. 

The ro:r.riirs for these- several scurces of i:i::sanee are as follows .-* 

1. Vr.ri:"s ;.rten:prs h:\ve been ma^le 10 t:nd a substitute for '*paer' 
I'.r -:::e:.:ng p-. Its. 1 •.:: Lirherto withov.: success, or with only modified 
?""?o.-S'i. No ir:.ther-.:ress -r. I am told. c^?uM ur.-lertake to prodace a 
•,-■ ?■.-'. .-.im-n cf icr.th.v with lit it. Xevcrtheless. several persons io* 
i-.rr- ^'^y of b".:si::vss h::ve toi-l me th:it they h:\ve 01 laio reduced i*^ 
c::.s:::.:'. :i.:i c !>i '.-.r.iV.v, and th:-: Iv the -v.dicious use of drenches 
:..:..h r.\:\y \- et^o.n. 1 ir* this direction. If i: Iv the case (as it seems, 
:r ■:.: v.;.:.: I h:;\e :..xio--l. :? i '. ^ that a cvld s- ;ui:^.-n produces the same 
•-n-.ct as a warm solution, witli the ?ingle di>;idvantage of a rather 
longer soaking in it being requisite, one source of nuisance might be in 
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A ^cat measure clone away with. At Henry Turney's works, at Stonr- On Effluvium.. 
bridge, where the puring shop adjoins a public way, the nuisance is d?/ SSlSd!'' 
avoided by the closure of all windows on that side of the shop, and by 
carrying a wooden shaft 2 feet square from the ceiling of the puring 
shop, through all the upper rooms, to above the roof of the building. 

2, The second source of nuisance is not usually a very serious one, 
and may be obviated by the addition of one of the well-known deodorants 
before the discharge of the waste liquors. At Herron's works in Hero- 
ford, where much nuisance arose from pollution of the stream with waste 
licjuors discharged into it, those liquors are now collected, allowed 
to subside in a tank, and then purified with lime before being dis- 
charged. 

3. As respects the third source of nuisance everything depends upon 
the general management of the yard and premises. As generally con- 
ducted, leather dressing is a very dirty trade ; but there is no reason 
whatever why it should in any case be carried on in a dirty manner, so 
as to bo a cause of offence to neighbours. Good and appropriate paving, 
(woo<l, being absorbent, is especially to be avoided) good drainage, the 
speedy removal from the premises of fleshings, and other refuse scraped 
from the pelts, and of the refuse lime from the pits, together with 
general cleanliness and avoidance of litter, and periodical scraping and 
lime- whiting of the interior of the buildings, would efltect all that is 
necessary to render many of the premises, now a source of nuisance, 

sweet and inoffensive. With a view to show what can bo done by Bosonption of 
careful arrangement in such matters when the proprietor sets his heart biShmont?*" 
upon it, I append a description of a model leather-dressing establish- 
ment at Nottingham, belonging to Turney Bros., merely premising that 
I describe it as it was in the middle of the day when I visited it, without 
a word of intimation of my visit having previously been given. The 
tidiness of the establishment, in those parts where the dirtiest portions of 
the trade are carried on, contrasts in a very marked manner indeed with 
what is to be seen in the majority of leather-dressers' works. The 
trade here was commenced in a very small way only 15 years ago, and 
the buildings have been extended and added to, from time to time, as tho 
trade grew. Only English pelts are received, and now, of such, an 
average of 18,000 are dealt with per week, 200 hands being employed 
at the works. The buildings are well built in brick, and on tho four 
aides of a large quadrangular yard, which is well and firmly laid with 
square stone sets, and so sloped that water is readily carried off the sur- 
face. It was scrupulously clean, and tliere were no bits of skin or 
fleshings lying about it to render it untidy. Some fleshings prepared 
for removal were tidily laid in a heap. As Mr. Turney was crossing 
the yard with me ho espied a little scrap or cutting of skin lying on tho 
pavement, and (evidently automatically) he picked it up and threw it on 
the heap— a trifling incident this, but one that speaks volumes. The 
'whole of tho processes are carried on within the buildings, in spacious 
well-lighted rooms. Tho ground floors of the buildings are devoted to 
the wet parts of the trade, and to the engine-room, and the upper floors 
to the dry parts, and as store-rooms. All the ground floor rooms (with 
n trifling partial exception) are closely laid with blue bricks in cement 
upon a firm bottom of G inches of concrete, also made with cement in 
place of the ordinary lime. The floors are duly sloped for tlie oftectual 
ninning off of any surface water, and are thus absolutely free from all 
sloppiness, and there are good drainage arrangements in every part 
beneath the surface. The supply of water is abundant, Jind there is no 
stint in its use. The pits in tho room devoted to liming and washinpf 
the pelts are arranged down the sides, so as to leave a wide clear 
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passage l»otweon them. They are constnicteil in blue or red bncks (the 
latter only where the pits are circular), anil those are laid with cement 
In any ca?f the eil:re.s of the pits are constructed with hard blue bricks 
so as to obviate the effects of wear and tear as far as possible, and to 
conduce to tidiness antl cleanliness. The fleshing-shop is a long room 
on the opposite side of the quadrancle, having the splitting-room at 
riehl antrles with it a: its funher end. Alonir each side of the central 
J massage of the flesh ing-shop is a slightly nii^etl platform paved with 
stom-, and on this the lieams stand at which all the ••fleshing" or 
•'breaking*' protv^ses are pt^rformeJ. Betwi«en this raised platform and 
the wall there is airuin the usual paving of Mue bricks, on which all 
matters scraped oil' the pelts fall, and remain until removed. Every 
part of the interior of the walls and ceiling of this ix)om was clean and 
iimi?-whiteil. Sjun* of the ptx'uliar o<lour of *' puer '' was noticeable in 
the puring-shop. but it was not intolerable, and was imperceptible out- 
side the open door. The puer tubs and tlie apparatus in the room were 
SL^rupulously clean, as well on the outsid«^ as within, and the floor (pailly 
l>i>arile«i) and pavement were clean and free from any dirty slop. 
Xecessarilv ihev were wet, but it was with water, for the runninjr off of 
which good fucilities are provided. What struck ray attention most 
forcibly in these works was the jx^rfect cleanliness, tidiness, and order 
which jK-rvadeil them throughout. Mr. Turney told me that they bad 
no tixed time for cleaning up. It is always going on in all parts of the 
building. I noticed this even in the upper stories and in the store- 
rooms. He sAvs that if anv dust is made in moving sooils about, ibc 
man or woman who makes it is bound at once to sweep it up. He 
1 relieves this clesmliness alone costs him as much as 2/. per week. The 
fleshing-shop is thoi-oughly swipt up every day, the workmen taking 
this duty in turns. The spLished walls opi^site the beams (^in most 
works I have seen, deeply eiicrusitd with filth\aro scraped three or four 
limes a vear, and everv part of the interior of the buildincs is liinc- 
whited twice a year. The puring-shop is thoroughly cleaned every 
nisht. auil once a week the puer tubs are scrubbed inside and out, i*"^^ 
all the other apparatus in the room similarly thoroughly cleaneil. ^^^ 
avoids litter verv much bv bavins had tramwavs laid down from <3^® 
part ot the ground floor ot the building to another, along which the go^^^. 
and refuse are conveveil in a troUv drawn bv a donkev. When I as^^. 
him how he got his workmen to pr^?erve such an unusual amoun'C "^ 
cleanliness, he replitvl that it was a rule of the establishment, that f "® 
men had to subscribe a set of stringent ruU-s on entering his senr *^» 
and that they knew that, under theni, an infringement was punished "^ 
immediate dismissaL He has thus the command of the best workup*"' 
and even men from slovenly works speeilil\ fall into the habits of tidii:**^ 
which they see estabii?I;ed here. With the pennission of Mr. Turnc?"^' * 
hail photographs taken of the court yanl of the Wv^rks. and of those pin-^l* 
cf the premi-^es in whioli the wo: and usually dirty processes are (?^^^* 
ducted. I append these photographs to my report. They were ta^ 
under my own supervision, and represent correctly the condition 
which I found the premises : a condition of tidiness and cleanliiV' 
which conmists strongly with what is usually observable on the premC ^^ 
of leather-dressers. ' ^ 

Nickels a: Sen's establishment at Jopp:t, Leeds, shows th? near' ^^ J 
approach or any v.-orks I havo yet seen to tlie moiiel works of Me.«^ '^ 
Turnev. Boiii are well worthv of a visit. 
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riic- « a: *r J^^ mar.utaciure of " i7,t./«oiA' /<«/'*« r" pnscnts peculiarities whi 

'^s.W !or its special des«T:rtion. The following is the process as I sa\ 
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carried on at Henry Tamey's, in Stourbridge. After the " pelts " have On Effluvium- 
been fleshed and split, the inner or flesh-sides are taken for the manu- Dr.BaliaSi. 
facture. This portion is again passed through the splitting-machine in 
order to take off from the thicker parts so much as may suffice to render 
the skin of uniform thickness throughout. It is again limed, then 
washed, and afterwards put into a bran-drench. After removal from special process, 
the drench the skins are pressed nearly dry and then removed in bulk to 
the stocks, where they are beaten until they are soft with heavy tilt- 
hammers. When soft, oil (cod-liver oil in preference) is sprinkled on 
them and the " stocking " is continued, oil being added from time to 
time. The skins are then taken out and " aired off," i.e., hung up in the 
room to dry. At other works, where there is a sufficient open space 
adjoining, the skins are in dry weather hung out in the open air. 
This " stocking " and " airing-off " are twice repeated, and the skins 
are then hung up in a chamber heated to about 120° by hot-air or 
steam pipes. An offensive vapour of acrolein * becomes thus dif- 
fused in the chamber. When the skins are dry they are " stocked " 
with oil again, and the beating is continued until the mass of skins 
becomes hot. They are then taken out and packed into a cask covered 
over with blankets and left to '* ferment." The contents of the cask 
become very hot and an abundance of vapour of acrolein is given oft*. 
After the fermentation has continued for a time the skins are turned 
over and transferred to another cask. During this process acrolein 
vapour is largely evolved and affects very greatly the eyes of the work- 
men. The fermentation is continued now until heat ceases to be 
/venerated, and then the skins are allowed to get cold. The next thing 
is to get the oil out. With this object the skins are now thrown into hot 
water and from thence transferred to a powerful press. After leaving 
the press they are put into a " tumbler," or revolving barrel, with warm 
water and soda ash, and subsequently washed with cold water. Lastly, 
they are passed between rollers to press out all remnants of moisture 
and soapy matters and hung up in a Joft to dry. The further processes 
liave no interest in relation to this Keport; they consist of various 
Tnanipulations of scraping, pulling, stretching, &c., for the preparation 
of a saleable article. The oil pressed out of the fermented skins is 
i<nown as " sod-oil." Before leaving the premises, it is customary to 
iDoil it in a pan heated by close steam in order to drive off any water it 
xnay contain. It is then sent away for use by curriers. 

The only special nuisance likely to arise in these proceedings would Soecial source 
tirise out of the diffusion of acrolein vapour beyond the works, Mr. SuLanosI"*" 
•^rumey's works are so situated and arranged, however, as not to occasion 
o.ny offence of the kind. But Dr. C. Fox, the Medical Officer of Health 
fJor Chelmsford rural district, informs me that the peculiar odour of fish 
oil and acrolein proceeding from some works in his district, which I was 
not permitted to inspect, is a nuisance at a distance of over 400 yards, 
wJien the wind is in a direction to carry the effluvia towards the public 
roadway. An effectual remedy for such a nuisance would probably be 
^ound in performing all the oily parts of the business within closed 
cLambers, from which the offensive vapour might be drawn off and 
^^iJducted through a fire before being allowed to issue externally. 

lu making parchment^ the pelts, after liming and washing and Parohmont- 
''^hing as for leather-dressing, are split by the splitting machine, and ""* "'^' 
^^ Inner layer is taken for the making of the parchment. Knots are 

,* ^Tho odour of acrolein may be familiarly illustrated by comparing it with that 
^^^i^ off horn an imperfectly extinguished oil-lamp. 
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made in the edges of this layer by tyinrr np portions of limo or mbbiali 
into halls all round, and by these knots the skin is stretched up(m 
woollen frame?. >\'hile on the frame* the split side is scraped to render 
ir even, and the skin is tht-n '• Jubbetl'' with whitening and a strong 
snlution of soda ash to get out the grease, and then it undergoes a series 
of scaldings with hot water thrown upon it out of a bowl, of sompings, 
and of washings with whitenin«; and water, and it is finaUj dried in a 
warm chamber. The sources of nuisance from such works are similar 
to those arising from leather-dressing, except the *' puring " nuisance. 
Good drainage and cleanliness are ver^' essential. 
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dressing, glae-ma! 

(Pickers hides). 

(Do.) 

Felt making. 



Fellmongering, ItP^ ^ 
dressing, artificial 
nuf^ making. 



The legitimate trade of a " tanner '' is the conrersion of buUoC^^ 
" hides " into leather. 

Three classes of hides are in use : — 1. Fresh English hides from 
butchers or the hide market, which are known in the trade as "mar 
hides ■' ; 2. ** Salteii hides,'' mostly from South America, but also fr 
other places ; and, 3. Dried hides, either sun-dried, or dry-s 
They come from India, the Cape, South America, &e. They are kno^^ 
in the trade as " kips." ^ 

Some tanners receive two or more of these classes of hides, but ti -^ 
best tanners limit themselves to one class only. 

In describing the process to which hides are subjected by the tannC^ 
it will conduce to clearness to describe the pi-ocess of tanning *' mark ^ 
hides," and then to slate the variations in treatment considered necessi 
in the caise of the other two classes. 
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1. Market Hides. — 1st. The first process is " liming." A tanner has On Effluvium- 
in Ills yard a series (or more than one series, according to the extent D^/BaUard. ^ 
of his trade) of lime pits, which are worked in " shifts." They are i. of market 
usually series of three, the first being an old pit, the last being a pit of ^I'-^cs. 
newly made milk of lime, and there is one intermediate. The hides to 
be limed are first laid one above another in the oldest of the three pits. 
It is called in the trade ** backward lime," and is therefore the weakest 
(or the least caustic) of the shifts. Here they remain about two days. 
They are then removed into the inteimediate pit, where they remain 
about three days; and then into the fresh lime, where they remain 
another three days at least. Some tanners prolong the liming process 
considerably beyond this period. The milk of lime is made with 6 to 
10 bushels of lime to the pit. During tliis process the hides are 
"hauled" daily. This "hauling" consists in two men drawing out 
each hide separately with hooked instruments, and laying the hides one 
upon another at the edge of the pit, and then putting them back again. 
This is done to secure an even action of the lime. The exhausted lime- 
pit is then emptied, the water being run or pumped out, and the deposit 
laid in a heap in the yard until it can be taken away. 

2nd. The next process is the removal of the hair. This is called 
" unhairing." Some tanners first draw the hides through fresh water, to 
prevent injury to the workmen's hands. Each hide is placed, fleshy side 
downwards, upon a semicircular iron beam, behind which the workman 
stands and scrapes downwards with a double-handled curved instrument 
called an " unhairer." 

3rd. The hides are then washed in clean water and " fleshed," that is 
to say, the loose inner tissue is sliced off* with a very sharp curved knife, 
the hides being placed on the same sort of beam as in previous process. 
The matters sliced off are called " fleshings," and are sent to the glue 
makers. 

4th. The hide is then laid upon a table or bench and " rounded," ix,j 
the shoulders and bellies are cut off to be separately dealt with, and the 
comers are removed, the small scraps leaving the premises for use by 
the glue-makers. The hide after this treatment is henceforward known 
SB a " butt." 

5th. The " butts " are put into clean water for a few hours to clean 
off some of the lime, and then, if it is intended to " dress " them sub- 
sequently, that is to convert them into " uppers " or soft leather, into 
"the " graining " pit. This is a pit containing a solution of pigeon's 
^uug, called " grainers." This tends to soften the material, as " puer " 
"to soften sheeps' pelts. Sometimes water mixed with urine is used for 
the same purpose, or a weak solution of ammonia, and sometimes fowls' 
<Sung is used in place of pigeons' dung. The "grainers" are used 
cjold. 

6th. " Scudding " is the next process. The hides are replaced on the 
iDeam, and are worked over with a double-handled instrument like an 
** unhairer," so as to remove all superfluous water and dirt, and the 
small hairs are removed by skimming over the surface with a sharp 
knife used like a razor. 

7th. Such hides as are to be split now undergo the process in splitting 
xnachines. 

8th. The strictly tanning process is then proceeded with. The first 
part is called " colouring." For this purpose the butts are suspended 
'^pon poles by a hole made through the neck part, and are lowered into a 
pit or washer of old tan-liquor. They are raised and lowered again several 
J^Daes daily for about eight days. I have seen this process performed 
"y causing the butts or kips to revolve in a barrel having holes in it, in 
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n tank of old tan liquor: the interior of the barrel being so arranged 
as to enuse the contents to tumble over. The object is to colour evenly 
in all piirts. The butts are then taken off the poles and go into the 
tan-pits. These are worked in ** shifts ; '* they arc known as '• floaters" 
and "dusters." First they go into, say, four floaters in snccession, 
which are pits of tan liqucr of gradually increasing strength, and, after 
passing through these, l«^"ng ''handled'' (that is to say, taken out and 
laiil in again) about twice a week, they are removed to the ** dusters." 
*' Dusting " consists in laying the butts in liquor of the strength of 
about 25 degrees of the ** barkometer," sprinkling some crushed bark over 
each of tl.tMii. cRch pack being usually put into three or four such new 
liquors and remaining in each liquor for a week without being touched. 
They are then •* laid away in layers," that is, they are put into pits of 
liquor of 30 to 50 degrees strength, dusting them as they are laid in. 
The strength of the liquor is gradually increased as they are passed from 
one pit to another. In each of these pits they remain about a month. 
The whole process of tanning occupies about 10 months, bat it is said that 
in some yards it is performed much more speedily. Tanners who follow 
the old process, however, say that thorough tanning cannot be executed 
by this speedy method. The materials used in tanning are oak-bark, 
mimosa-bark, valonia, and sometimes terra Japonica, or various im- 
ported extracts, such as hemlock, chesnut. &c. ; but the old tanners will 
not use some of these latter articles. 

2. '* Salted Ilides.''' — These are treated in the same wav as ** market 
hides," exet*pt that they are usually first soaked for a day or two before 
liming to get rid of the salt. 

3. "A't^s.*' — These come to the tanner in bales and as hard as a 
board. Before being dealt with, therefore, they must be softened. For 
this purpose they are put into pits of water called " soaks," where they 
remain until they are sufficiently softened to allow of further manipulatioa. 
Nearly sill the kip tanners I have sp.oken with tell me that they prefer 
to use " old soaks ; " that is to sav, the same water is used without 
renewal over and over again for successive lots of kips. Fresh watei, 
however, is added when necessary. 

They then go to be '* stocked," that is to say, the hides are beaten wVtlx 
heavy hjimniers like cloth stocks while a spray of water plays over the^*^* 
I met in the course of my inquiry in Bermondsey with one kip tann^^^ 
who did not ** stock " his kips. The manager told me that, in c^^^" 
frequence of this, they could not dispense with old soaks, and that tl^^-^- 
used a '' sliift " of four soaks i«f various ages, frum fresh water to so^"^* 
of throe weeks old. The 1 ides had to remain in these until thev w^^^' 

m 

soft. 

From the stocks they go to the lime pits, but, being of thinner texti^- — * 
than English hides, weaker lime is used. The remaining process 
similar to that for market hides, only that it is not the practice 
" round '' them, and that they are not •* dusted " or •* laid away " 
worked round shifts of clear liquor. They require frequent moving 
ensure softness. 

In many yards most of these processes are performed in the open 
or under open sheds: in the best and newest yards however, entir^^^ 
under cover, or in closed buildings, as at ^Slckols* ;U Joppa, Leeds, 
great deal of slopping too is unavoidable, not only in the liming and oth 
prejxiratory processes, but in the taiming also. This arises out of tf 
necessity for frequent ** handling." The tan liquors are pumped, hoi 
ever, from one pit lo another as required. 

The remaining processes of driirg. «.^c., reipiire no notice in th 
Kercrt. 




I need not refer to the position of the tanneries in Bermondsey, OnErauvium- 
situateil, as lliey nre known to be, in a densely populated district. In D^Hia^^ 
towns I find theto uaiinUy nt the outskirts or in the suburbs, and, aa at xindortan- 
Leeda and Bristol, in neighbourhoods which, like Bermondsey, appear ^mpi^^rt& 
very much devoted to this trade. But in tramo towns I have met with 
them in or near the centre of the town, where, if ill conducted, they 
sometimes create considerable nuisance. Old tanneries, and especially 
"kip " titnneries, ai-e those wliich are mostly complained of, when I havo 
heard of complaiula of nuisance. 'Vho newer establishments, roomy, 
arranged upon modern principles, and with all the modern appliances 
for conducting such a dirty trade in the best way, are usually no 
cause of nuisance at all. I met with a striking instance of this contrast at * 

Warrington, where, about four years ago, a tannery at the end of Mersey 
Street, conducted by Mr, Reynolds, was a very considerable nuisance, 
and was very ofEensive to passers by. On visiting Warrington last year, 
missing the ofl'ensLve smell, I asked the inspector of nuisances who was 
with mo what liad become of the tannery, and lie showed mc on tUe 
same site a new block of buildings greatly estended. The old works 
bad been done away with, and all had been transformed. 

From tiie numerous inquiries I have made, I have been unable to Towhatratent 
ascertain that any special uuhealtliiness prevails in the neighbourhood of iiraitli'."' 
these offensive tanneries, but instances have been adduced where tlio 
offensiveness has been sucli as to cause loss of appetite, nausea, &c. in 
persona residing near them. At tiie same time such works, if badly con- 
ducted, may occasion about them a condition of atmospheric pollution 
with septic effluvia whicJi, on the general principles enunciated in the 
prclimiiiarr part of this itepoi't, must be held to be injurious to health. 

The oi-dmary sources of offensive smells in connexion with tanneries SourcMor 
are one or more of the following, viz. : sancc^ " 

1st. The passage through public thoroughfares and reception and un- 
loading of offuiisivo htdpf, mostly, perhaps, imporicctly cured foreign 
hides. The oHice papers i*elating to St. Olave's, Southwark, contain 
the particulars of serious nuisances rcfci'nble to this source, 

2nd, The offensive smell proceeding from the disturbanco of iho old 
soaks in " kip " yards, when the bides are removed from them, and also 
when the old soaks are emptied and cleansed. The water of an old 
soak becomes putrid, and the deposit is hoi'ribly offensive. The cleans* 
ing of an old souk on bis premises is stated to me by Mr. Nickols, of 
Xntceds, to have produced, on one occasion, very dangerous effects upon 
t.Jie men engaged in the work. Dr. Parker, the late medical ofHcer of 
licolth for Bcrmondsey, tells me that, in that district, the principal 
Quisance of tanneries arises i'rom tlie old soaks. 

3rd. The hauling of the hidus at the lime pits is a constant sourco of 
■Nuisance in some yards, especially where foreign hides are dealt with. 
X'ie odour emitted is very disagreeable. 

4th. More or less of a similar offensive smell commonly issues also 
from those places where the various scraping processes are carried on. 

5th. The nmniug of the old soaks, gndnera, and other offensive 
Liquids, into drains. Ui*. Davies, medical oflieer of health for Bristol, 
sli«wed me an instance where this had hetn a serious source of nuisance 
^■"orn a kip tannery at Bedminster, the offensive smell coming up the 
laletB to the drain, the whole length of tlie street in which the toniiei'y 
is situated. 
; ^. The general smell pervading a t.innery badly arrange<I, im- 

iP^Mtly paved and drained and conducted in a slovenly manner, which 
"neil may be carried by the wind to a distance of many yards. 
7th, The destmction of the waste tan by burning. 
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As to the remedies applicable to these several sources of nuisance : — 

1st. It is probable that the free application to the hides, previous to 
their transference from one place to another, of some efficient anti- 
septic, such as carbolic-acid solution, would, without injuring the hides, 
go a long way towards lessening this nuisance. It appears from a letter 
from the clerk to the St. Olave's, Southwark, Board of Works (contained 
among the papers above referred to) that such application was effectual 
in abating the nuisance then complained of. 

2nd. I have had several conversations with ** kip " tanners upon the 
subject of the old soaks. I find that the duration of each soaking varies 
in different yards from 10 days to a month or longer in winter, and that 
three batches of hides is a common number to soak in succession in the 
same soak before the water is changed. Nearly all have also oxprcssecl 
to me their opinion, more or less strongly, not that the use of old soaks 
is indispensable (for then the water would never be changed, but only 
kept up by additions from time to time), but that they prepare the kips 
better than new soaks of fresh water do. For some time I thought this 
was a traditional prejudice, and I am not sure even now that the soaking 
in old soaks is better because better leather is made with kips so treated 
than with kips soaked in fresh water. None of the tanners that I spoke 
to said actually this. But it is allowed that the old soaks soften and 
prepare the kips more speedily than fresh soaks, and in most yards this 
is a gain which tanners would be unwilling to dispense with. When I 
was in Bristol, I visited the '* kip " yard of Mr. Cogan, and had some 
conversatiou with him about soaks. In this yard old soaks are dispensed 
with, and, in place of them, the kips are put into a soak through which 
fresh water is continually running. Mr. Cogan says ho made this 
alteration because he did not wish to contmue a nuisance to his neigh- 
bours. He tells me from his own experience that the use of old soaks 
is by no means essential in " kip " tanning, as most tanners imagine. 
All that can be said in their favour is that they hasten the softening of 
the hides. He says he gets equally good results from the fresh water 
which he uses, but that the kips take double the ordinary time to 
properly soften. Besides which there is less anxiety as to injury of the 
hides in the soak. It is just one of those questions of trade detail which 
varied experience alone can solve. The difficulty lies in getting tanners 
so far to put aside their traditional prejudice, as fairly with open minds 
to make the necessary experiments. So long as old soaks are in use 
they should be placed as far as possible from inhabited houses. Or I 
might make this suggestion, that the soaking should be performed in 
sonic country place where nobody can be annoyed, and the soaked kips 
then be brought in covered carts to the tan yard for "stocking" and the 
remaining processes. 

3rd. The " hauling " is a process constantly going on in a tan yard? 
and I can suggest no way in which it can be rendered less offensive that* 
it is. The only way of lessening the offence to neighbours that occurs 
to me, is the removal of the liming pits to a part of the yard where the 
process may be conducted as far as possible from dwelling-houses. 

4th. The same thing may be said of the offence from the various 
scraping processes. I find on the whole, however, that those establish- 
ments are least offensive on this and the last-mentioned ground, in which 
all these processes are conducted in lofty capacious close buildings venti- 
lated from the roof. 

5th. The drain nuisance at Bedminster was abated by disconnecting 
the tannery from the street sewer and constructing a new drain which 
carries the offensive liquids into the Avon, about the commencement 
of the ebb tide. 
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6th. The general oflTensivo smell proceeding from a tan-yard may be 9"^**^"P 
greatly mitigated by proper drainage, paving, and general cleanliness, Dr. BaiiiSL ^ 
and by the speedy removal of all refuse matter, such as fleshings and 
refuse lime, from the premises. As regards old tanneries, many of the 
conditions giving rise to nuisance are the result of long-standing dilapi- 
dation, and the limited space within which a growing trade has had to 
be compressed 5 a condition of things which forbids much of the orderly 
arrangement and constructive improvements which are seen in modem 
tan-yards. In such cases as these, entire reconstruction on a larger area 
has appeared to me to be the only plan of improvement likely to be 
efficient. Good, firm, even paving on a prepared bottom, well and 
judiciously sloped to good channels, is essential in all those parts where 
the scraping processes are performed ; and wood, so commonly used in 
various parts of the surface of old tan-yards, should, as far as possible, 
be avoided. The pits should be well built, and the edges especially 
constructed of a material that will not readily flake and wear away. 
And, above all, scrupulous cleanliness should be observed : it is quitq 
practicable in a well paved and well drained tannery. The fleshings 
and the hair and lime should be swept up and removed at least once a 
day, and the paved surfaces swept up, no litter being allowed anywhere. 
Walls fouled with splashings from the beams should from time to time 
be scraped, and the whole interior of the buildings, where the dirtier 
parts of the trade are carried on, should be periodically lime-whited. 
Advantage is also gained by the conducting of the whole process from 
beginning to end in a close airy building, ventilated from the roof. I 
may mention as examples of well-conducted tanneries which are free 
from any intimation of nuisance — Reynold's in Mersey Street, War- 
rington (market and salted hides), Vicary Bros., in the outskirts of Bed- 
minster (South American hides), and NickoJs & Sons, Leeds (kips). 
In any one of these, the best modes of conducting the trade, so far as the 
prevention of general nuisance is concerned, may be seen in operation. 

7th. The waste tan is a source of some trouble to tanners. They 
commonly tell me there is no sale for it, and they are compelled to get 
rid of it by burning j and unless this burning is effected with duo 
precaution the smoke is a nuisance to the neighbours. A similar 
trouble arises sometimes in white lead works. Some tanners find they 
can burn it in their boiler fires, mixed with some coal, and to enable 
them to do this, subject it to strong pressure and convert it into blocks 
which they dry. Others burn it in an oven or chamber constructed for 
the purpose, carrying the smoke up a tall chimney shaft. 

*^ Pickers" are small square blocks constructed of bullock's skin, Preparation of 
wbich are used in the Lancashire looms to receive the blow of the point "pickers "hides. 
of the shuttle. The appear to be introduced with the object of pre- 
venting the rebound of the shuttle. ** Pickers-hides *' are buflalo hides 
specially prepared for the manufacture of these " pickers." 

I have visited two such establishments at Broughton, Manchester. 

The buffalo hides come in dry liko kips. They are soaked for three 

^ys or a week to soften them, fresh water being used for each lot of 

^des. They are then limed ibr about three weeks, unhaired, and if 

^^ecessary a little fleshed. This is all the preparation which they receive. 

At one of these establishments I was informed that 200,000 to 300,000 

Iiides are annually prepared. 

One of these establishments^ if not both of them, is a cause of nuisance 
to some neighbouring works. I myself recognised the nuisance and the 
diameter of the smell as that proceeding from either scutch or some 
allied material. It was very offensive. I could not visit these works 019 
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the day I perceived the offensive smell, but I did so subsequentlj. My 
belief then was that the smell had proceeded from the lime pits, some of 
which were situated close to the boundary wall and leaked into the 
adjoining premises, partly from the refuse lime and hair scraped off 
under a shed close to these premises, and partly perhaps from the mani- 
pulation of the hides at the lime pits. The remedies for nuisances at 
such works as these must be the same, so far as they apply, as those 
applicable to nuisances from tanneries. 

At one of these works waste pieces cut off the prepared hides are cut 
or sliced up into what are called " sizings," after the pieces have been 
dried by exposure to the air. These sizings go to paper-makers for the 
preparation of size. At both works the fleshings are dried for use by 
glue-makers. 



Thb Havufao 

TUBE OP QlUB 

AND Size. 

Establishmcnta 
visited. 



The Manufacture op Glue and Size, 
establishbfents visited. 



Date 


• 


Name. 


Locality. 


Other Businesses or 
Processes conjoined. 


Nov. 17, 


1875 


Proctor and Beving- 
ton. 


Bermondsey. 




„ 18 


» 


Young 


Do. 




Jan. 19, 


1876 


Palmer 


Lock's Mills, Bris- 
tol. 


Hair-washing. Wool- 
washing and drying. 


„ 21 


» 


Turner 


Bristol. 




Feb. 2 


» 


Peck 


Warrington. 




» >» 


99 


Roberts, Dale, & 
Co. 


Do. 


Manufacture of alkali 
and oxalic acid. 


April 26 


J> 


Hall 


Nottingham 


Preparation of potted 
meat. 


May 13 


»> 


Freeman Wright - 


Needham Market. 




„ 16 


»» 


Yickers and Son - 


Manchester 


Bone boiling, soap- 
making, mannre- 
making, manufacture 
of sulphuric acid. 


June 1 


>» 


Ball and Davies - 


Hunslet, Leeds 


Manure making. 


>» » 


» 


Nickols and Son - 


Joppa, Leeds 


Fellmongering and lea- 
ther dressing, tan- 
ning, and extraction 
of fat from scutch. 


.. 2 


» 


Clark and Thackray 


Newlay, Leeds 


Leather-dressing, ex- 
traction of fat from 
scutch. 


» » 


99 


Appleyard 


Leeds. 




Nov. 21 


99 


Peter Brown 


Old Kent Road - 


Extraction of fat from 
scutch. 


„ 24 


»> 


Collins 


Bermondsey. 


^p 


»> »> 


}> 


Cripps 


Do. 


Press fat, extraction ox 
fat from scutch. 


Dec. 4 


» 


Smith & Co. 


Glasgow. 




8 


» 


Officer - 


Hull 


Manure making. 


„ 20 


»> 


Turuey 


Stourbridge 


Extraction of fiit from 
scutch. 


Mar. 2S, 


1877 


Poynter and Son - 


Greenock - 


Manufiicture of animal 
charcoal, artifidal 
manure, &c. 



The materials used for the preparation of glue and size are various 
refuse matters, from which gelatin or chondrin can by prolonged 
boiling be extracted in sufficient quantity to be profitable. The ma* 
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terials selected for the boiling vary with the qtiality of the article it is On Effluvium- 
desired to produce, and the purpose to which that article is destined, ©JJ^BSSri!^^ 
The selection of the materials appears to be more important, in the 
latter point of view, in size making than in glue making. The manu- 
facture of size for some special purposes is often conjoined with other 
trade processes, so that it will conduce to perspicuity to describe the 
manufacture of glue and of size separately. 

1. Glue Making. l. OUtsmdking. 

The materials which I have seen in use in glue works for the Materiiais. 
manufacture of glue are the following : — 

a, " Wet " materials : Sheep-pieces or " Spetches " from fellmongers ; 

" fleshings '* from leather dressers and tanners ; roundings of 

hides previously limed ; the ears of animals ; portions of bones 

to which tendons are attached ; clippings of salted and alumed 

skins used for covering cricket balls, &c. 

If. Dry materials : Damaged pelts (Austi*alian) ; ox feet salted 

(Australian and South American) ; calves' pates (German, &c.); 

horn " slouehs '* (the pith or core of horns) ; clippings and 

roundings of parchment ; glue pieces from fellmongers, leather 

dressers, tanners, " pickers *' hide works, and trotter boilers ; 

rabbits' pelts and shreds from furriers. 

Prior to making glue of them, all the soft tissues or materials used Process. 

require to be limed. Such of them as come to glue works from the 

leather dressers and tanners, and some that come from the trotter 

boilers, as well as the dry glue pieces and parchment clippings, have 

been limed already. But such as have not been limed are soaked first 

in pits containing milk of lime. After the liming, however, the lime 

lias to be got rid of, or ** killed." With this object the limed materials 

are well washed with water. This washing is effected in tanks or vats, 

or in pits. At some works the washing is effected speedily in large 

barrels so arranged inside as to throw about the materials by revolution 

of the barrels. In the case of dry glue pieces, however, it is found 

suiHcient to expose the material to the free action of the carbonic acid 

of the atmosphere, by exposing it for a prolonged period on racks in 

erections, covered but open at the sides, provided for the purpose. 

When thus prepared the materials are ready for boiling. But in some 

works they are subjected, after being washed, to pressure in a hydraulic 

press. 

The boiling is effected in large open pans or boilers, of which there 
are usually several together. The pans are each capable of containing 
several tons of materials. In Young's works at Bermondsey, the charge 
of each pan is 12 tons of fleshings with one ton of water, the produce of 
wliich is said to be about 25 cwt. of glue. A clear space is kept at the 
bottom of the pan by means of a false bottom of bars. A clear space in 
the middle is also kept by means of a vertical framework, which can be 
^en out and replaced at pleasure. The object of this frame and false 
Dottom is partly to give free space for circulation of liquid during boiling, 
partly to prevent burning, and partly to assist the straining off of the 
^uid glue. The materials are boiled either by means of a fire be- 
neath the pan or by means of open steam, or by means of both open and 
close steam. In some works both means (a fire beneath the pan and 
steam) are provided for the same pan. The pans are usually raised upon 
ft platform approached by a ladder or steps, and are arranged under a 
roof or shed open af one or on all sides. When horn *' sloughs " are 
used it is customary to build them up around the outside of the central 

R 1400. V 
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framework, before putting in tbe other materials. During the boiling, a 
man is employed in stirring up the contents of the pan from time to time 
and in skimming off the fat which rises to the surface. 

When the boiling is completed, the fire is raked out, sufficient time is 
given for settling and partial cooling, and then the liquid glue is drawn 
out from the space beneath the false bottom along a wooden channel, in 
which lumps of alum are laid, to wooden troughs (" coolers ") on the 
ground and about a foot wide and deep, in which the liquid is lefb to 
solidify into a very firm jelly or size. 

During the solidification, froth and some fatty matters rise to the 
surface, and in some works these are skimmed off ; in other works they 
are left to solidify with the glue, and are dealt with in the next 
process. 

This process consists in cutting the contents of the troughs into 
slices. The solidified material is taken in blocks from tbe troughs, 
and by an aiTangement which it is unnecessary to describe are cut upon 
a bench into slices by women. When there is any scum on the surface 
of the blocks^ it is first cut off and put aside to be returned to the pan?. 

The slices thus cut off are carried to sheds or erections open on all 
sides to the air, and are there laid upon nettings to dry spontaneously. 
When perfectly dry and hard, any mouldiness upon them is scrubbed off 
with a brush and warm water by women, after which they are laid on a 
rack to drain and dry, and are finally removed to a chamber heated 
artificially to between 85"^ and 120° for a final drying. 

The matter left in the pans after boiling is termed " scutch.** It is 
commonly thrown out of the pans in a heap upon the ground, some- 
times under the shed where the pans stand, and sometimes in the open 
air, where it remains until removed to the manure makers. Sometimes 
it is sent to the manure makers in the condition in which it leaves the 
pan ; at other works it is previously deprived of fat, and at others it is 
made into manure on the premises without any previous removal of the 
fat it may contain. The " sloughs,'* when taken from the pan, are set 
aside in a separate heap for the use of bone-manure makers. 



2. Size making. 



Process. 



2. Size Makiiig, 

Size of very different qualities is make at glue works. Some destined 
for rough work is made of similar materials to ordinary glue, while 
other varieties of a fine quality, destined for the manufacture of gelatin 
and for use in soups, are made with especial care and precautions, and 
of very carefully selected pieces, such as '* calves' pates." So far as I 
have been able to gather, it is important that, after liming, the lime 
should be more completely removed than is necessary for glue making* 
and for this purpose the pieces are first treated with a weak solutioi^ 
of hydrochloiic acid. The boiling is effected in a similar mann^^ 
to that of glue, except that I have observed that free steam is mor^ 
frequently used for heating the contents of the pans than in glue making • 
The liquid size is either run out into little tubs for sale, or into a larf-^^ 
vat, out of which it is taken and broken up for packing in tubs. 14^^ 
finest kinds of size for esculent purposes are made into blocks. I hav^^ 
seen steam-jacketed pans used in making the finest kinds of size. 
Some of the fine kinds of size made at ordinary glue works go to the 
paper makers. 

In some works size is made by first acting upon horn piths with 
hydrochloric acid and then boiling them with water. I shall defer what 
I have to say about other modes of manufacturing size until I come to 
the subject of " bone-boiling." 
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Glue works are oftena cause of very coneidersble nntsauce to the neigh- S^"'"^"^ 
bourhoods ia trhichtbey are sitii&teu. Dr.DaviGit, the Medical Officer of Dr. BaUuii. 
Health for Bristol, told me that the ofiensive effluvia from some works I Nuiuncat. 
visited near Bedminstei; created a nuisance at a distance of 400 yarda 
from the works. About JiTO years ago, the proprietor of theae works was 
prosecuted ia consequence of a serious pollution of the Maiagold stream, 
which ran through the works, and at that time received all the liquid 
refuse and sewage from them. There was in the stream a deposit of 
the depth of three feet, and the stream as it ran through the borough 
was rendered very offensive. At the time of ray visit to Leeds pro- 
ceedings had also been commenced by the local authority in respect of a 
sei'ious nuisance from glue works at Hunslet. 

The most ob^ous kind of injury to health arising out of the effluvium- Injury to hnicb. 
nuisances proceeding from glue works is that which must be referred to 
the impression upon the senses made by the offensive effluvia. But on the 
general principles stated in the early part of this report, the septic 
atmosphere engendered about ill-manitged glue works, and arising out 
of the decomposition of animal matters in and about the yard, must be 
held also to be damaging to the health of persons residing in the neigh- 
bourhood who may be much exposed to its influence. Probably a high 
rate of mortality in the population immediately exposed to the effluvia 
arising from the Hunslet works just mentioned has been in part due to 
this cause. Dr. Goldie, the Medical Officer of Health for Leeds, in 
whose district the works are situated, is decidedly of opinion that such 
is the case. He tells me that during six years ending December 1875, 
in an estimated population of l,93o persons, not exceptionally poor or 
overcrowded, and situated in a comparatively open part of the borough, 
the mean annual mortality from all causes ainountod to 35*66 per 1,000, 
while that from the five zymotic disesases, small-pox, scarlatina, measles, 
"fever," and diarrhoea, amounted to 9 '12 per 1,000, Taking the whole 
of the Hunslet ward in which this little colony is situated, the annual 
death-rate from all causes daring the same six years varied from 27'0 
to 29-9, the mean being 27'9; and the death-rate from the five zymotic 
diseases mentioned varied from 4 ■ 6 to 6 ■ 0, the mean being 5 '4. The 
annual mortality of the whole borough during the same six years varied 
between 26-4 and 28-6 per 1,000, and that from the five zymotic 
diseases mentioned varied from 3'G to 6 "9 per 1,000. Dr. Goldie tells 
me from his knowledge o£ the district that be is not aware of any con- 
ditions of locality or character of population that could possibly account 
for the great mortality aliout the glue work;, other that the presence of 
tlie offensive works themselves. 

The sources of nuisance from slue works may bo any of the Eol- Bnnroes ai 
lo.i„B:_ ££'"•"■ 

1st. The deposit, accumulation, or too long detention of moist 
•• fleshings," or other decomposable material in the yard. At the Hunslet 
yard above mentioned I found a large heap of several tons of fleshings 
which had become absolutely putrid and were only fit for manure njukiog. 
The proprietor told me in extenuation, that he had unfortunately over- 
sight himself; such an occurrence may be sometimes uiiavoidable, 
^cctally in small works were pans are not kept in reserve for dealing 
*ith such emergencies as irregularities in the delivery of mateiials, 
"•>• J but the fact of this having led to nuisance disposes at once of an 
^ument sometimes used by manufacturers of various kinds, that it is 
"gainst tlieir interest to incur waste. 

2nd. The effluvia of the steam issuing from the boiling pans. — Where 
the Ijest selected materials are in use this is tolerable, unless when the 
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effluvia enter in large qnantities the windows of adjoining houses. Bat 
the olfeosiveness of the effluvia is greater when the rougher materials 
are used, and intolerable if they have undergone any amount of decom- 
position, as for instance in consequence of having been retained too long 
before being used. I am speaking now of an amount of slight or super- 
ficial decomposition, not sufficient to render the material valueless to a 
glue maker, and such as is apt to occur in any works in hot weather. It 
is said that '^ sloughs " give a bad odour to the effluvia and to the glue. 

3rd. The deposit and accumulation of " scutch " upon the premises. 
This is perhaps the most conmion of the more serious nuisances arising 
from glue works. In some works I have seen accumulations amounting, 
I should think, to 100 tons or more, which must have been many months 
in formation. The odour of an old accumulation of decomposing 
" scutch " is ferocious and sickening, and travels to long distances with 
the wind. 

4th. The general effluvia proceeding from untidy works which are 
unpaved or undrained, or imperfectly paved and drained, and where 
scraps of fleshings and other soft materials are strewn carelessly about 
the ground, and left there to putrify ; or where scraps and loose pieces of 
gelatinous glue are allowed to fall upon the ground and become trodden 
down. Again, all this is waste ; it is contrary to the interests of the 
manufacturers, but nevertheless it is a state of things which was to be 
seen in the majority of the glue works that I visited. 

It may occasionally happen that a nuisance proceeding from glne 
works may depend, in part at least, upon the manufacture of scutch- 
manure upon the same premises. 

It is not at all necessary that glue works should be a nuisance to the 
neighbourhoods in which they are situated. 

1st. As respects the materials brought into the works. — The moist 
materials, if not to be used immediately, should be at once placed in 
weak or old lime pits or tanks, and in the event of an unexpected receipt 
of limed fleshings or pieces beyond the manufacturer's requirements for 
some length of time, it would be better (if the weather permits) to dry 
them off for future use than to leave them in loose heaps in the yard, 
especially in an open yard, and not under cover. At Tumey's, in Stour- 
bridge, whose establishment I visited in the month of December, when 
very little work was going on, I found moist fleshings being carefully 
stacked for future use. Mr. Turney informs me that before stacking 
the pieces in the winter they are washed through a milk of lime in a 
washing machine. They are then stacked (about 100 tons in a heap) 
as closely as possible, so as to exclude the air. The stacking requirefl 
care. If any hollow places are left, the pieces become bad very soon. 
They are best put in large heaps 6 or 8 feet high, since their own 
weight presses them down, and in a few days the heap becomes quite 
solid. If at any time the sides or top of the heap become tainted, ft 
layer of about 6 inches has to be cut off and re-limed. He says that he 
should, if i-equisite, follow the same practice in summer as in wint^* 
He considers that the practice adopted by some manufacturers of 
preserving their fleshings inmiersed in lime liquor in sunken pits is 
more injurious. An excess of lime has to be guarded against, since 
it destroys, he says, both the glue and the grease. The pieces which 
have been in lime for a long time yield much less than those boiled while 
fresh. Properly stacked pieces may without injury be preserved through- 
out the winter, or even for twelve months. Mr. W. A. Bevington, of 
Bermondsey, another very large manufacturer, agrees with Mr. Turney. 
Ho writes to me that ** in the event of a glue manufacturer being from 
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any canse overatodrad with * wet ' goods, and being unable to u<*e On Efflnvinm- 

them fast enougb, the best method is, broadlv, to dry them ; but thid ^/Baiurd!'^ 

course is often impimctieable for several reasons, t^uch as, a, because, 

if the weather be bad for glae, it is at the same time bad fur dry in;; 

fleshines ; & because of ^e want of proper appliances and sipacc ; 

and c, Decause it depreciates the value of the gorxls, as when onc(^ dried 

they cannot be nsed for the same purixisea hh wet ;;oodi«, r.^., for t^izo.- 

making. The method of drying being put out of the quo.*-tion, ihu 

next best thing is to stack them ; and if tliift Ix; done properly, they 

are bat very little injured by keeping for .several months and are uo 

' nuisance whatever. The way to do this is to place on a well-draineil 

' spot a layer of the fleshings a few inches thick, the bim of the pr<y 

* posed stack, and then to throw over it a liberal supply of milk of lime, 

^ then put on another layer of fleshings, and treat it in the Fame way 

" with milk of lime, and so on until all the goods are Htacke<l. This is 

^ what we do ourselves, and we have at this moment about 200 or 2.50 

" tons so preserved." All this would appear to be to the interest of 

tbe manufacturer, and would certainly conduce to the comfort of his 

nei^bours. 

2nd. 1 have heard no good reason assigned for the univensnl practice 
of permitting the vapours from the boiling pans to diffuse into Uie 
fttmosphere outside the sheds. There can be no more reason why this 
should be, than that it should be permitted to occur in the works of 
nap boilers, trotter boilers, &c., where, as I shall show, methods of pro- 
Mting the escape of offensive vapours from the works are in use at 
some establishments. Two methods of dealing with them may bo sug- 
gested. One is the partial closure of the sheds in which the ))an8 arc 
ntnated, with the use of a fan to draw off the vapours from tbe interior 
of the building to a tall chimney shaft ; and the other is the covering of 
the pan with a cover provided with such a hinged lid as shall i)crniit of 
the workman stirring the contents and skimming off the fat ; conjoined 
with a flue carrying the vapours into a flre so arranged as to produce a 
down draught into the pan. In a conversation I had with Mr. Beving- 
|on, jun., of Bermondsey, he said he saw at that moment no difficulty 
ui this, and that if he had to reconstruct, he should probably introduce 
Bome such arrangement. I have observed during my visits to gluo 
Works that the vapour from the pans has been least offensive when they 
«ave been heated by steam, either by jacketing the pans, or by the use 
<^open steam. 

3rd. The accumulation of " scutch " in heaps in the glue yard, and its 
detention there, is an instance of traditional trade slovenliness which 
ought at once to be put a stop to. There can be no (ixcnse whatever for 
the continuance of this source of nuisance at any of the works I have 
J^n. The ** scutch " ought either to be put at once into hogsheads, and 
j^tened down for removal ; or, until it is removed in covered cart.s or 
"*rge8, or in hogsheads, it should be deposited neatly in an appropriate 
«iamber or shed, and not bo allowed to be retained even there above a 
% or two, especially in warm or muggy weather. This is the plan 
*^opted in Mr. Freeman Wright's works, one of the best conducted 
S^tte works I have visited. 

Mr. Wright tells me that a well-ventilated shed, open on one side and 
Provided with a raised platform on which the scutch may be laid, and 
^ screen to hide it from view, is better than a closed-in shed or chamber. 
The roof and walls of such a shed, however, should be whitened outside 
for coolness in the summer time, and be kept scrupulously clean and 
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lirncwhited inside. The following is a rough plan of a proper Bcntch 
shed : — 

Fig. 3. 




A. Raised platform. B. Louvres. C. Screon. 

At Nickels, Joppa, Leeils, and at Clark and Thackray's, Newlay, 
Leeds, the " scutch " is dealt with, immediately on its removal from the 
pans, for the extraction of the fat it contains, and the conversion of the 
" scutch " into a cake which is almost devoid of odour. And I should 
think that while preventing annoyance to neighbours, the proprietors 
find the process profitable. On its removal from the pans the " scutch" 
is thrown into a tank of water, and some sulphuric acid being added, 
free steam is thrown in. The fat which rises is taken off, and the 
residue is put into coarse l>ags and subjected to pi*essure in a well-dosed 
hydraulic press, into which more steam is thrown. The liquid matters 
pressed out run into a tank, where more fat rises and is collected. The 
cake is stored on the premises without giving offence until it is con- 
venient to have it removed. But in some other works I have visited 
where the same process is used, I have seen the cake laid in a heap and 
exposed to the weather in the open yard ferment and become offensive. 
Such dry cake should be stored under cover. Messrs. Tumey, of Stour- 
bridge, have an arrangement of a different character for separating fet 
from scutch before its removal from the premises. It will be desenbed 
when the subject of scutch manure making comes under consideratioii. 

4th. The general untidiness and superficial filthiness of glue yards is 
only another instance of slovenliness showing the conservative power 
which attaches to ancient ti*adition. It need not be so, and in the 
interest of the manufacturer would be better not so. All parts of the 
premises should be firmly and evenly paved with appropriate materials 
and duly sloped to good channelling, and well drained throughout. No 
litter of any kind is necessary, or should be permitted. The surface 
should be kept constantly swept up, and washed down with "water 
from time to time. Every scrap of gelatinous glue should be gathered 
into proper receptacles for return to the pans. Leakages from channel 
and troughs should be immediately made good. The interior and edges 
of the pans, and everything about them, should be kept clean and t^ 
from deposits, and tidiness of working be maintained, as it readily io»J 
be, by due regulations for the establishment. 

The remedies for nuisances arising out of the manufacture of scuWi* 
manure, will be treated of under the heading of artificial manure making* 

I cannot conclude this part of my Report more usefully than ^^^ 
giving the description I find upon my notes of two glue-making work^ ' 
the one about the worst conducted that I have visited, and the oth^ 
beyond all compariton the best conducted. 
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1. Works at Hunslet, Leeds. — ^Tho area of the entire premises is OnEffluvium- 
about 2 acres. The total annual production of glue is stated to be about Sn BaUwrd!'^ 
150 tons, and 50 hands on an average are employed. The surface on ^ works afc 
which the works are erected slopes back from the road. It is only Hunslet 
partially paved, and in the parts which are paved the paving is most 
defective and very irregular, so that pools of offensive liquids are to be 

seen in various parts of the surface of the yard. Heaps of fleshings, 
" scutch,'* &c. are deposited in all parts of the open yard, and in one 
place was a large heap of putrid fleshings, only fit for manure. The 
boiling pans are steam heated, but are very filthy, with " scutch " lying 
about them, in the shed and outside the shed, and dried upon the edges 
of the pans. At the rear of the works, where the cooling troughs are, 
the ground is saturated with spilt glue and filth, and tliere are large 
heaps of refuse accumulated, part of which was being manufactured by 
hand labour into a kind of manure. 

2. Freeman Wright's works, Needham Market, Suffolk. — These ^ri'ff*" ki 
works are in two parts, situated on either side of a lane and railway. "^ b wor , 
On the one side all the wet parts of the process are conducted, and on 

the other side all the dry parts. About 50 tons of ^ue are produced 
annually, and 25 hands on an average are employed. The materials 
used are the usual *•' spetches " " fleshings,'' small dry clippings of skins 
and hides, rabbits' pelts and shreds, and trotters. The moist limed 
materials not immediately required for use are put into tanks containing 
a weak solution of lime, and each tank is, as well as the washing tanks, 
ticketed with the dates of reception of the material, the dates when it 
ought to be removed, and other particulars of its contents. There are 
(in consequence of the lowness of the ground) but few pits here, and 
the washing and clarification of the ** pieces " (equally with the preser>- 
vation of them), performed in other works in pits, are performed in 
raised tanks instead. Mr, Wright finds this arrangement convenient 
and conducive to cleanliness. The pans are clean, and heated by open 
fires. " Scutch " is not allowed to accumulate. It is chiefly at once 
put into bags or into casks, which are immediately covered down and 
then sent away by rail. At the time of my visit there were only one or 
two casks on the premises in consequence of a delay in then' return, and 
the ** scutch " in small quantity was lying tidily in two small heaps upon 
a platform beneath a shed in the yard. It was not offensive. When 
Mr. Wright is from circumstances compelled to retain it for a time, he 
covers it with a carbolic powder. What struck me most forcibly at 
these works were the perfect cleanliness, tidiness, and order which pre- 
vailed in all parts, even in those parts where the wet parts of the 
process were being conducted. There was no dirt or litter of any kind 
abont the works ; all was well swept up. The surface was everywhere 
well paved with the best bricks made in the county (Woolpit bricks), 
which are hard and do not readily flake. The pavement is laid upon a 
bottom of chalk, and is properly sloped, channelled, and drained. On 
the side where the glue is dried, and the further final processes con- 
ducted, equal cleanliness and tidiness prevailed. In the drying sheds 
even, all dirt had been removed from the stairs and platform, and the 
sorting rooms and warehouses were swept clean. In short, there was 
as much difference between these works and the ordinary run of glue 
i^orks, as there is between the stables and stable-yard of a nobleman's 
Mansion and a London cab yard and stables. And all this was not the 
result of a special preparation for my visit, for I only arrived in Ipswich 
on. one evening, and visited these works early the next morning. Be- 
sicles, Mr, Elliston, the Medical Officer of Health for the district, told 
^e that whenever he has visited them he has always found them in a 
^itiQilar condition. Mr. Wright has kindly permitted photographs of his 
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works to be taken for the purposes of this Beport, widi the object of 
showing in how tidy and cleanlj a manner it is possible to conduct 
procesftes which are too commonly performed in an undeanlj and 
slovenly manner. They show correctly the condition of the premises at 
the time of mv vi^it. 
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The Manufactukk of Pbussiate of Potash. 

ESTABUSHME5TS TISITfiD. 



Date. 



Kune. 



Lodlity. 



Other BmiiiSMet or 
leoBUoined. 



June 1, 1876- 






»> rt »» 



— Foster - 

Samuel Foster 
McKexmv 

Sir E. BucUeT 



Leeds 

Do. 
Clayton, Manches- 
ter. 



Do. 



do. 



BemoTing grease from 
curriers scraps. 



ode of prerent- 
Bnuiaucei. 



Prussiate of potash is made by heating together crude carbonate of 
potash, and various kinds of refuse animal matters, such as '^ flocks " 
(the waste or refuse woollen dust from wool mills), clippings of 
leather, horn, hoof, «&c. The process, where I have seen it, is con- 
ducted in a closed building with louvre openings in or along the 
roof. Iron pots about 2 to 3 feet wide and deep are used, and are 
arranged in a bank and heated by fires underneath them. There are 
always more pots than are in use at any one time, bince they wear oat 
after a few weeks' use, the material of the ix)t furnishing the iron 
necessaiT for the formation of the salt. Each pot is furnished with aflat 
iron cover, capable of partial removal for introduction of material, and 
also with a stirrer inside, the vertical shaft of which passes through the 
cover, and which is set in motion by a mechanical arranoement passing 
along horizontally above the whole series of pots. The potasli heing 
put in, the animal material is added in shovelfulls from time to time, 
the removable portion of the cover being raised for the pm-pose; tho 
heating operation is continued for three or four hours, and then the 
contents of the pot are taken out and thrown into a tank of cold wateir 
which dissolves out the prussiate. A carbonaceous matter remains aft^ 
solution, and is usually sent away to sewage or manure works to be use 
as a deodoriser. The further processes arc wet processes, and consi 
only in recrystallization of the salt upon sti'ings suspended in the crysts 
lizing tank. 

During the heating process flame and offensive smoke issue from f 
gaps about the covers of the pots, and directly from the pots themsel 
when from time to time it becomes necessary to raise the cover to pu 
fresh material. This i^moke Alls the house, and, issuing from it, is c 
a source of nuisance to neighboui^. I am not, however, aware of 
other injur)' to health that it occasions beyond such as may arise 
the impression made upon the senses. I am informed, however, tha 
works as these have created nuisance perceptible at a distance c 
yards from the works. 

The best mode of preventing nuisance which I have seen in op 
was Buckley's works, at Edge Lane, Clayton, near Manchester 
arrangements here, which have been most effectual in obvi 
nuisance previously much complained of, were devised by P 
Boscoe, of Owens College, Manchester. They are represented in 
From the back part of the lid of each pot a pipe passes first 
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then horizontallj, and lastly, verticallj downwards to the back part of On EffluYium- 

the flue which surrounds and heats the pot. The pipe is hinged at the Sp^bSiScL^ 

junction of the short horizontal and the descending part, to allow of 

the lid with the part of the pipe connected with it being raised. The 

result is that the smoke and fumes instead of escaping into the building 

are drawn down to the flue where thej meet the flame of the fire and are 

consumed, the products of the combustion being carried ofl* by a tall 

chimney shaft. The building, in which 21 pots are arranged along one 

side, is very capacious, being about 50 yards long by 11 yards wide and 

1 1 yards high. It is lighted all along the top of the roof by skylights, 

below which are louvres. It it also ventilated by openings in the side 

and end walls. Eight pots were working when I made my visit, and 

there was no oflensive smoke or odour perceptible either in the works 

or outside them. 



The Boiling of Flesh, Tripe, Tbotters, Ox Feet. &c., and the THsBoiLnrao* 
Preparation of *^ Neat's Foot Oil," and the Trade (some- &cf.!2m^t 

TIMES associated) OF PREPARING GlUE PiECES. J^*^^^ ®' 

T^ Establishmente 

Establishments visited. visited. 



Dato. 


Name. 


Locality. 


Other Businesses or 
Processes conjoiuod. 


No7. 5, 


1875 


Harrison - 


Belle Isle - 


Knackery. 


,• 19 


»> 


Briar 


South Bermondsey 


Preparation of glue 
pieces, manure 
making. 


Dec. 11 


>i 


Shaw 


St. George's, South- 
wark. 


Knackery. 


JaD. 19, 


1876 


Neat & Co. 


Bristol. 




„ 21 


}f 


Kent 


Do. 


Do. 


April 26 


» 


HaU 


Nottingham 


Size makmg, bono boil- 
ing. 


May 17 


» 


Eardley - 


Manchester. 




»» >» 


ff 


Tiane 


Do. 




June 1 


»> 


Watson & Co. 


Leeds 


Pat meltingy soap- 
making, &c. 


>» » 


» 


Hargreaves 


Do. 


Pat melting, bone boil- 
ing. 


9) t9 


» 


Harland - 


Do. 




,, 15 


19 


Saycell - 


Salford. 




r>cM. 26 


99 


Cattle Market 


Deptford - 


Slaughtering, &c. 


lW<z>v.24 


it 


Cordrey - 


Bermondsey. 




>^L5<J. 2 


tt 


Abattoir - 


Moore Street, Glas- 
gow. 


Do. 


r* 4 


99 


Hodgkinson 


Glasgow 


Knackery. 


>■ » »» 


>l 


Glen Park Knackery 


Do. 


Do. 


*» 8 


» 


Nicholson 


Little Driffield - 


Leather dressing, ma- 
nure' making, &c. 


'-» ,1 


» 


Barron - 


Sculcoats, Hull - 


Bone boiling, fat melt- 


p 








ing, manure making. 


^^•-^a. 10, 


1877 


? 


Near Portsmouth - 


Knackery. 


>» 19 


99 


Stronach - 


Belle Isle - 


Do. 


^^^- ^« 


>t 


Adams 


Birmingham 


Do. 


^»^«^T. 15 


n 


Walton - 


Near Cambridge - 


Knackery, piggery, manu- 
facture of artificial 
manure. 


■si? .27 


s» 


Arthur 


Greenock. 




^ Brioug times 


Varioos piggeries. 


""• 
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Process of tripe 
dressing aud 
boiling.. 



Process of trotter 
and oK-feet. 



I have thought it best not to disconnect these trades, firsts becanse, 
although often carried on f^eparatelyy they are sometimes variously com- 
blDcd ; and secondly, because the means of preventing nuisance from the 
several kinds of boiling are alike in all. On other grounds also it will 
be convenient to consider them together. 

The boiling of flesh (horseflesh, and sometimes diseased meat, or the 
flesh of cattle which have died without slaughter), is always carried on in 
knackeries, the boiled flesh being sold for dogs' and cats' food, while the 
fat is skimmed off and sold for use by soap-boilers and others. The 
boiling of inedible offal is also generally carried on at places where pigs 
are kept. Tripe, trotter, and ox feet boiling are usually conjoined as 
one tnide with the preparation of neat's foot oil, but sometimes the 
boiling of tripe is excluded. Trotter and ox feet boiling is sometimes, as 
at Briar's establishment in South Bermondsey, conjoined with the 
preparation of ** glue pieces," i.e., portions of skin which, after prepa- 
ration, pass on to the glue-maker for the manufacture of glue or size. 
Sometimes the trade of tripe boiling is associated, as at Watson & Co-'s 
ut Leeds, with that of soap boiling ; but usually it is carried on in con- 
junction T^-itli the boiling of trotters and ox feet in comparatively small 
establishments, sometimes in the cellars or kitchens of dwellings, and by 
poor people who make a small living out of the sale of these articles as 
food when boiled. In all cases the fat which rises in the boiling is 
skimmed off and preserved. 

At knackeries the flesh is boiled in large boiling pans usually situated 
in the sLiughtering shed or building ; they are set in brickwork and heated 
by a Are beneath, but occasionally, as at Stronach's, Brandon Road, Belle 
Isle, and at Kent's, near Bristol, by free steam thrown in. The £Eit is 
skimmed off and set aside in tubs for use by soap boilers. When the 
flesh is sufficiently cooked it is taken out and placed on tlie floor of the 
slaughter-house (sometimes on hurdles upon the floor) to cool, and it is 
then hung upon hooks until it is removed. The liquor or broth is ladled 
out hot and thrown into a channel in the floor, which conveys it away to 
a drain inlet or otherwise, as the case may be. In some establishments 
the stomachs and intestines are similarly boiled, being previously partially 
emptied of their contents, and with them sometimes the second, third, 
and fourth stomachs of sheep and oxen slaughtered at the ordinary 
slaughter-houses aud sent from them for preparation as dogs' food. 

Tripe, which is the first stomach of the ox or sheep, undergoes some 
preparation before being boiled for human food. The contents of the 
stomach having been emptied out (which is usually done at the slaughter- 
house), the tripe is washed and scalded, and the interior villous membrane 
is then scraped ofil This operation of scraping is usually performed by 
women, or sometimes by men, at a table on which the tripe is laid, and 
by hand ^vith an appropriate scraper. At Watson & Co.'s in Leeds this 
operation is effected by means of a cylindrical-shaped brush with stiff 
bristles, revolving in a trough through which water constantly nins 
from a tap above. The workman cleans the ti'ipe by pi^essing the 
surface against the brush as it revolves. The tripe is then boiled, usually 
in an iron pan set in brickwork and heated by a fire beneath. The fat 
is skimmed off" and set aside for use by soap-boilers. At Watson & Co.'s 
the boiling is eff*ected in steam-jacketed pans, ^^^len the tripe is suffi- 
ciently cooked it is set aside or hung up to cool, and the liquor is mn 
off and discharged into the drains. When trotter and ox-feet boiling 
are conjoined, the boiling arrangements are similar, and the preparation 
for boiling is similar to that which I am now about to describe. 

In describing the trade of trotter and ox-feet boiling, and the pre- 
pai'ation of neat's foot oil, I cannot do better than state what I observed 
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as the mode of carrying on the business at an establishment in South On Bffluvium- 
Bermondscy, not only the largest of the kind in London, but the largest DjJ^SSISd. ^ 
I have Been anywhere. 

The materials received at this establishment are, 1, Ox-feet, cut off StoSu^wit af 
about 18 inches above the hoof; 2. Horses' feet (deprived of the shoes), Bermondsey. 
cut off at about the same length ; 3. Sheep's feet cut off about 3 inches 
above the hoof, and having attached to them a strip of skin with the 
wool on, about 8 or 10 inches in length. This last material comes from 
the fellmonger. The ox and sheep's feet are first sorted, the best and 
freshest are prepared for human food, and the rest are set aside in a heap 
to be used otherwise. The work to be described is performed in a 
variety of sheds, some more or less closed and some open. I will 
describe the dealing with the several materials separately. 

1. Ox feet. — If not intended far human food^ the skin is first stripped J^thox'feS!^ 
off them by a woman who sits on a low seat by the side of a heap of 
them. She then slits them longitudinally with a knife, which she 
passes between the divisions of the hoof and carries up between the two 
long bones of the foot. Near the hoof is a small mass of soft fat, which 
she scoops out with the knife and sets aside for the preparation of the 
best kind of " neat's foot oil." The hoof is then cut off at a joint, and 
the skin, hoofs, and fat are then dealt with separately. The place 
where tliis work is done is an open unpaved shed, the whole space 
under the roof of which is lined with pieces of limed skin in process of 
drying for " glue pieces." Many women at one time are employed in Glue pieoes. 
this shed in the process described, a. The pieces of skin are first 
thrown into a brick tank sunk about 3 feet deep in the earth, and are 
then soaked for about a day and a half in a weak solution of lime. They 
are then transferred to a second similar tank containing a stronger milk 
of lime, where they remain about three days, and from this to a third 
similar tank of strong lime and water, where they remain until wanted, 
a few days or six months, according to the demand for them. In the 
course of this liming process, the skins pass through the hands of some 
women who sit and scrape the hair off them. When the skins are 
finally taken from the pits they are laid in a heap on the ground close 
by to drain ; and the drainings from them run over the ground to a 
surface drain covered with planks, which is considered a convenient 
arrangement as facilitating the cleansing of the drain from lime- 
grounds. The limed and scraped skins are either dried for glue pieces 
by suspending them iu open sheds, or are sent away imdried, it is said, 
to paper makers for the preparation of size. The hair is disposed 
of for manure-making. The smell proceeding from the pits, when dis- 
turbed to remove the skins and the lime from them, was intolerably 
disgusting and ammoniacal. When the skins have been finally removed, 
the pits are cleaned out, and the lime and hair are laid in a heap upon 
the ground until removed into an adjoining yard, b. The hoofs are 
washed with cold water and then boiled in open pans set in brickwork 
and heated by a fire beneath. Oil is thus boiled out of them, and when ' 
skimmed off forms an inferior kind of '• neat's foot oil." After sufficient NoaVs foot oiU 
boiling (about three hours) the tissues between the horny hoof and the 
last digit bone are softened enough to allow of the latter being easily 
scooped out of the hoof with a knife. The horny hoofs are then thrown 
on one side in a heap, and are sent away for the manufacture of buttons, 
combs, &c. The " cores," consisting of bone, gelatinous matter, and fat, 
together with the small pieces of fat, removed in the first operation, 
are then put into a separate pan of fresh water, whore they are all 
boiled together for the extraction of oil, which then forms the best kind 
of " neat's foot oil." When all the fat has been extracted and skimmed 
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OnBffluTiam- ofT^ the bones are removed and set aside for the mannre maker, and the 
^'JSlud!^ liquor, which is highly gelatinous, is said to be run off into the dnun& 

Some, spilt about on the ground, had there gelatinised at the time of 
my \isit. Some, it was said, is mixed with other waste materials on 
the premises for the manufacture of a manure, e. The shanks or long 
bones of the foot are similarly boiled in open pans, and are then thrown 
into cold water, sorted when dry, and sold for making knife handles. 
If intended for food the ox feet are not split, but are boiled in separate 
boilers for the preparation of " cow-heels ; " otheiwise the process is 
similar to that above described. 

2. Sheep's trotters. — If not intended for foodj which is when they 
have undergone such an amount of decomposition as would unfit 
them for such use, they undergo three limings ; the first liming is little 
else than soaking in water, in which they decompose somewhat. A most 
offensive putrid smell arose when the contents of this tank were dis- 
turbed and when the trotters were taken out. The skin is then removed, 
freed from wool, and dried for " glue pieces-** They are then thrown 
as they are into boiling pans where the fat is boiled out; and the 
residue, bone, skin, and hur, is turned out in a heap upon the ground. 
The mass is then sorted, the longer bones are put in one place for 
purchase by manufacturers of bone articles, the smaller bones are set 
aside for the puiposes of the manure manufacturer, and the remaining 
soft matters are thrown upon the heap of lime refuse, &c., outside the 
works. The fat skimmed off is often very offensive ; it is put into casks 
and sold, it is said, to soap boilers. Jf intended for food the trotters are 
first scalded in a boiler, and, when they are taken out, boys are set to 
get the hoofs off. They are then taken into an open unpaved shed 
furnished all round with bins, at which women sit, who with a knife cut 
off the loose skin, and scrape the hair from the edible portion. They 
are then ready for boiling. 
Munm nuOdog. At these works manure is also made from a mixture of lime-grounds, 

wool, hair, and cotton waste, to which the gelatinous liquor from the 
pans is added, and all is turned over from time to time with a fork. The 
mixture heats and emits an offensive anmioniacal odour. Sometimes 
sulphuric acid is added. 

The businesses which I have been describing are often a source 
of nuisance from the offensive efflu^-ia proceeding from them, Bot 
they are not all alike in this respect, since they vary with the 
character of the matter boiled and the pains taken to avoid producing 
nuisance. AVhen the matters dealt with are putrid or semi-putrid, the 
nuisance is necessarily very much greater than when fresh substances 
are boiled for human food. But even in the latter case tripe and trotter 
boiling houses are apt to be a source of nuisance to close neighbours; 
and in many places that I have visited health officers have been requested 
to advise as to the mode of obviating the nuisance they have occasioned.. 
The offensive odour from the more offensive establishments has product 
in some persons the ordinary disturbances of health ordinarily produce^ 
by offensive efiiuvia which make a strong impression on the senses ; t>^^^ 
I have had no satisfactory' evidence given me of injury to health o^ * 
deeper kind. StiU, on general principles, such businesses as that 1^^^ 
described, in the conducting of which putrid emanations are larg^^^ 
given oft', cannot fail to injure health, it they are established in cl^^^ 
populous neighbourhoods. 

The sources of nuisance from this class of establishments are : 

1st. The vapours issuing from the boiling pans. They are alwf^^ 
more or less disagreeable, and especially so ii* they enter the doors 
windows of neighbouring houses ; but more particularly are tlp- 
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offensive and even disgusting when semi-putrid matters are boiled, OnEffluvium- 
as may happen at a knackery, which, especially in the summer-time or dJJ BaSSk. ^ 
in close muggy weather, receives dead horses from a distance, or has 
insufficient means of disposing of an unusual number of carcases brought 
upon the premises at one time, or as invariably happens daily in such 
establishments as that last described. 

2nd. The vapours issuing from the boiled materials laid aside to cool. 

3rd. The vapours issuing from the liquor from the pans when it is 
ladled out and allowed to run along open channels to a drain gully. 

4th. The general offensive odour proceeding from an untidy, filthy, 
and badly kept establishment where animal matters are dropped and 
s[)ilt about the floor, and defile the premises generally with the odour 
from their decomposition, or where accumulations of decomposing refuse 
matters are kept upon the premises. 

5th, The offensive odour proceeding from the lime pits, especially 
when disturbed, and when their contents are taken out. 

6th. The exposure of wet glue pieces to dry in the open aii* or under 
an open shed. 

7th, The effluvia proceeding from associated trades such as the manu- 
facture of manure from the refuse of tlie works. 

As regards the remedies applicable to these several sources of 
nuisance : — 

Ist. In small tripe and trotter boiling establishments it may suiEce to Modes of pre- 
conduct the boiling operations beneath a hopper brought down nui«inces. 
sulficiently low and closed in at the sides of the boiler, and to conduct 
the steam, issuing at times when the boiler is open for the removal of 
any of its contents, into a chimney with a good draught and discharging 
itself at an elevation above the level of adjoining houses. But the boiler 
itself should be provided with a lid, and there should bo a pipe to convey 
the steam from the space immediately under thelid into the ashpit of the 
fire, which ashpit should be provided with a well-fitting door. The aiTange- 
ment is one which I shall have to mention again in connexion with some 
other trades, as bone boiling and fat melting. (See Fig. 4, p. 95.) At 
Watson & Co.'s in Leeds, the vapours from the covered boiling pans are 
drawn off by a fan (as they are also from other boiling and fat melting 
pans on the premises) and driven through a furnace fire : this is very 
effectual. At Stronach's knackery at Belle Isle the vapours from the 
boiler (closed and heated by free steam) are conducted into the fire of 
the boiler which furnishes the steam, This also is effectual in obviating 
nuisance. 

But one of the best arrangements for large establishments that I have 

seen is in use at Adams' knackery in Lord Street, Birmingham. It 

is an arrangement for catching and condensing the vapours, and was 

put up under the direction of Dr. Alfred Hill, the Medical Officer of 

JSealth for the borough : it has proved most eflicient. Plate 6 is the 

J)lan of the arrangement. At this establishment there is along all one 

side of the slaughter-house a row of six boiling pans set in the usual 

"Way, and each heated by a fire beneath. They are enclosed above in a 

soit of closet, formed by a wooden partition reaching to the roof of the 

building above, and below extending down to the front part of the top 

of the boilers. Opposite each boiling pan there is in the partition 

^ shutter which slides upwards, and which can be raised whenever it 

s requisite to obtain access to the boiling pan. Each pan is, more- 

^^er, closely covered down with a wooden cover, and from the upper 

^^^\ back part of each pan, beneath the cover, a pipe leads to a 10-incli 

J^^in pipe which runs the whole length above the pans and within 

*^^ hopper, and receives contributions of vapour from each pan. This 
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On BfflnTinin- pipe finally makes an exit at the exterior of the bnflding^ and here 
o^^SSSu^ commanicate!!< with an oblong condenser made of sheet iron and tiUed 

with coke. The condenser, which measures abont 14 feet long, 3 feet 
from above downwards, and about 14 in. from side to side, is 
inclined a little in its long diameter ; at the lower end it receives 
the pipe from the boilers, and from its lower border another small 
pipe conveys awav the water produced bv the condensation of the 
vapour; the cooling a^^ent is the outside atmosphere to which the 
condenser is exposed on all sides. The upper end of the condenser 
communicates by two air pipes with the flues from the fire places. 
When the boiler lids are raised, the vapour that issues rises towards 
the roof, and is conve}'ed from the interior of the closet into the chimney 
shaft by escape steam pipes provided for the purpose. 

2nd. At knackeries the second source <^ nuisance may be obviated by 
throwing the boiled meat directlv from the boilers into a tank of cold 
water, or (better still) through which cold water is constantly flowing. 
After a few minutes the surface is sufficiently cooled to give off no more 
vapour. At one time this arrangement was adopted at one of the 
knackeries at Belle Isle, but its use has been abandoned. It would 
scarcely be requisite to adopt any similar plan of procedure at a tripe 
and trotter establishment, since the matters boiled are less apt to be 
offensive, are small in bulk, and cool much more speedily than lumps of 
horseflesh, beside which I do not know how far it would affect the 
appearance of the cooked food. 

3rd. The obvious remedy for the third source of nuisance is to permit 
the liquor to cool in the pans before discharging it, and to dischsorge it 
into the drain through a covered channel cf some kind. 

4th. The remedv for the fourth source of nuisance is to be found in 
due structural arrangements, scrupulous cleanliness, and the dally 
proper removal of reftise matters from the premises. The buildings in 
which all the dirty parts of the business are conducted should be aiiy 
and well-lighted. The floor should be evenly paved, preferably with 
cement or some other jointless paving, and duly sloped to properly con- 
structed gullies leading to well -laid pipe drains. The walls should be 
covered with a smooth layer of cement or other material capable of 
being washed, to such a height from the floor as shall include all parts 
likely to be defiled by splashings, «fcc., and the remainder should be 
limewhited periodically. No litter should be allowed, but proper itft- 
pei-vious vessels should be provided to contain any materials which ro^J 
be undergoing any process of manipulation, and the benches and ta^^*^ 
should be even, and capable thus of effectual cleansing. And after '^%^ 
close of ench day's oi>erations, the floo^ lower parts of the walls, ancft- ^ 
utensils that have been in use, should be thoroughly washed ^ 
elejins«l. All refuse should be at once placed in impervious mov^==^ 
receptacles fitted with coAcrs, and should be daily removed from the 
mises in these roct^ptacles to some plain? where they cannot be a nuis 

oth. It is difficiilc to say what should be done to avoid nuisance 
the lime pits in which bits of putrid skin and trotters are put to s- 
The offence from those is much greater than from the lime pits in ^ 
monger's yards, since in this latter case the matters soaked in them 
not absolutely putrid. It appears to me, however, that this soal 
operation and all the manipulations connected with it ought to be 
formed in a closed building ventilated at the roof, and not in the o'^ "^^ 
air or in open sheds. Should this not be sufficient to protect nei^^ -^ 
l>ours from the offensive smell, the air might be drawn out of 
building by some mechanical means, and conducted through a fire C^^^ 
safficiently capacious cylinder or chamber filled with good dry wood ^Ha-^' 
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coal, before being permitted to escape externally. It is also worthy of On Effluvium- 
consideration whether some antiseptic solution such as a solution of car- Drl^fiSiapd. ^ 
bolic acid might not be used with the lime in the pits, without injuring 
the value of the skin soaked there to the glue maker. Certainly some 
effectual deodorant should be added to the waste lime and liquors before 
they are discharged from the pits and during removal from them. 
When deposited upon the premises the waste lime should, at least, be at 
once covered with some inches of fresh earth, and the removal off the 
premises should be effected in well-covered carts ; or it might, when 
taken from the pits be at once put into the covered carts in which it has 
to be removed. 

6th. The drying of glue pieces in the open air or under open sheds 
may be unobjectionable enough in certain localities and is highly 
objectionable in the close vicinity of inhabited houses. But it is an 
old-established practice, and I have seen no other followed anywhere. 
Nevertheless, it has appeared to me that the drying might be more 
expeditiously and equally well effected by some more civilised procedure. 
The use of heat for the purpose would probably be objectionable, but I 
imagine there could be no valid objection to drying the pieces in a 
moderately warm chamber through which air may be mechanically 
drawn or driven and then caused to pass through a screen or cylinder 
of fresh wood charcoal before it is allowed to issue externally, so as to 
deprive it of offensive odour. Such an apparatus would be especially 
applicable for use in the winter months and in damp weather when 
glue pieces dry but slowly under the ordinaiy conditions. 

7tli. The remedies for nuisances from associated trades will be con- 
sidered under the head of each particular manure-making trade. 





The Manufacture op Fish-liver Oil. ^toeot^wh 

^ LivEB Oil. 

Establishments visited. Establishments 

_ _ • • 1 -■ 


Date. 


Name. 


Locality. 


VlSflUJU. 

other Businesses or 
Processes conjoined. 


Deo. 22, 1875 
„ 8, 1876 

9* n » 
» n >» 


Head 

Deheer - 

Sisson 

Musk 


Stonehouse, Ply- 
mouth. 
Hull. 
Sculcoats. 
Do. - 


Fellmongering, leather 
dressing. 

Manufacture of artificial 
manure. 



Oil is obtained from fish livers, e.g., the livers of the cod or hake, by Process. 
lieating in an iron pan or boiler with a fu*e beneath. This is the mode 
"in which I have seen it obtained in Hull and Plymouth. When the oil 
lias sufficiently exuded, it is dipped off by hand and put into appropriate 

vessels. Sometimes the residue is transferred to a second pan to 
Tindergo a S(iCond process of heating, by which more oil (of inferior 
<inalLty) is obtained. The final residue is then in some places placed in 
^oths and subjected to pressure in a screw or hydraulic press, in order 
Ix) get out the last portions of oil. The mass (or the residue if not 
]|pressed) is set aside for conversion into manure either on the premises 
or elsewhere. The operation is carried on mostly in closed buildings, 
^nd the pans are usually covered and the covers luted down. The 

"Vapours which pass off through cracks in the luting or when the covers 

«re taken off and the oil or refuse removed, is inexpressibly offensive. 

The odour adheres to the person and clothing for a long time after Oflensiveness. 
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On Bffluvium- 
Noisanceii, by 
Dr.Ballmrd. 



Ronrcesof 
nuisance. 



Modes of pre- 
venting 
nuiaances. 



a very few minutes Tisit to one of these houses. I think the 
offensiveness is greater even than that of the process of gut scraping, 
which is one of the most offensive processes that I am acquainted with. 
Under bad arrangements the offensive smell extends for some distance 
round the works and is very nauseating. I mjself on one occasion of 
a visit to such an establishment had the greatest dij£cnltj to restrain 
vomitingy and the memory' of the smell almost makes me feel sick as I 
recall it. 

The sources of nuisance may be : 1st. The vapours proceeding from 
the boiling pans when open for dipping, &c., and during the process of 
dipping and removal of refuse, or escaping from the pans through 
cracks in the luting. 2nd. A general offensive odour proceeding from 
filthy and un cleansed premises. 3rd. Accumulations of refuse matter. 
And 4th. The manufacture of fish manure from the refuse upon the 
premises. 

The remedies applicable to the nuisances from this offensive business 
are as follows : — 

1st. The process should always be conducted in a closed building, and 
never in the open air or under an 02)en shed. At Deheer's manufactory 
in Hull I found the vapours from each covered boiling pan conducted 
by a pipe passing through the wall of the building to an ordinary worm 
condenser outside. Such vapours as were not thus condensed were 
carried into a fire. The watery matters condensed were collected in a 
barrel and from time to time run off into a drain. The principle of this 
arrangement, viz., condensation of so much of the vapours as might be con- 
dcnsible and burning of such vapours as remained uncondeused, is good, 
but in practice has not been ver}'. satisfactory at these works in consequence 
of imperfections in details. Offensive vapours still passed out through 
cracks in the lutmg of the pan covers, showing that there was no traction 
influence exerted by the fire upon the vapours within the boiling pan. 
It would have been better to have arranged that the vapours should 
actually have been drawn off from the boilers through the condenser to 
the fire. The Medical OflScer of Health also informed me that nuisances 
arose sometimes in adjoining dwellings from the condensed liquors dis- 
charged into the drains, and the escape of offensive odours from imper- 
fectly trapped inlets in and about the dwellings. At Musk's establish- 
ment in Sculcoats a different method of avoiding nuisance is in use. 
The building in which the boiling is carried on is carefully closed ^^» 
the only supply of air being from a lantern louvre in the roof ano- * 
pipe passing through the roof to the height of about 40 feet. ^ t 
openings of the fireplaces are »dl within this building, and all air wb*^^^ 
the fires require must be drawn from the interior of the building thro^^^ 
the ash pit. This so far as I can see has been effectual. There '^ ^' 
less offensive smell too within the buildincc itself than in other sirti^ *■*, 
works I have visited, due, I believe, to the stricter observance 
cleanliness. I am disposed to think also that the process would be i^^ 
offensive than it is, if the boiling were carried on in steam jacketed p^^^' 
since there would be less risk of burning the contents of the pan tl^ 
where an open fire is used. It would be well also to cover the boi ^ * T^ 
pans with a large hopper, so as to catch and convey away to a sufficie t^ 
tall chimney such vapours as arise in the process of dipping, and to ^ 
the oil from the boilers into a funnel placed beneath the hopper, from wl> ■'^ 
funnel a pipe should convoy the oil to a covered tank. The offensively 
arising from the removal of the residue might be in a measure avoi 
by allowing the residue to cool bofore removal : and the pressing of "^ 
residue might be effected in a close chamber communicating by a pF ^ 
with a fire or tall chimney, as recommended for greaves pressing (p. 99^ — - 
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2ud, A remedy for macli of the nuisance ariBing from tho second On Bfflufinm- 
class of sourcoa would be found in a proper construction of the building of.Byiu^''' 
and in the observance of scrapulouB cleanliaess. The floor nhould be 
laid with cement or some other even, jointleaa material, and al^r each 
day's work ahould, as well as the tops and sides of the boilers, be cleansed 
thoroughly with hot water and soda, so as to remove all grease ; and 
the inner walls and ceilings should bo frequently and periodically lime- 
irhited. The yard and outside premises generally should also be kept 
clean and &ee from litter of refuse, &c; 

3rd. The refuse from the pans should be conveyed, if necessary, from 
one part of the premises to another in impervious vessels closely covered 
down, and daily cleansed; and, so long as it is retained upon the 
premises, should be retained in such vesaels and removed from the 
premises in them. 

4th. The remedies applicable to the manufacture of manure will be 
mentioDed when the subject of manure-making comes under considera- 
tion. 



Fat M1U.TIM0. Dip-CANt>LE Making. 

EsTAltLISnUKXTS 1 



Data. 


s„> 


Locality. 


ProcGHWB conjoined. 


Hot. 3,1875 


Brown - 


Wliltcclmpel. 








Bl'IIu Ifile. 








1)0. - 


Bntterine-making. 


Dee. 11 „ 


Abel 


St.Georgo'H South- 
wark. 
Do. 


Bone boiling. 


» „ „ 


Hosts - 


Do. 


» ., >. 


Anderson and Cat- 
Tucker - 


Do. 


Soep making. 


" 18 „ 


Wymouth 


DiBtiUatioD of palm oil. 
















making. 


Jan. 10, 1876 


Pons 






» 18 „ 


Furlong - 


Bristol ■- 


Bone boiling, manure 

making. 
[SoapV making, alkali 


n 


Thomas & Oo. - 


Do. 








making. Distillation 








of palm oil, &0., com- 








postle candle making. 




Ljddon - 


Do. 




» 19 » 


Rc«er Moore 


Do. 


Soap-making. 




J. B. Moore 


Do. 




» 30 » 


MatthevB & Co. - 


Do. 


MenuAictDre of railway 
grease, black varnish, 
and soft soapi oil- 
boUing. 

Soap -making, alkali 


» il ,, 


LttWBOB and Phil- 


Do. 


« ,. ., 


Sk^' - 


Do. 


making. 
(Eenderii^ lard.) Bacon 
curing. 




Dole 


Do. 


(Do.) do. 


*"eb. 12 " 


Burgesi - 


Warrington. 




» M „ 


HairiB - 


Stratford - 


Bone boiling. 




Seahome - 


Do. - 


Do. 


Aptui ;; 


mtcb - 
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The processes which I include under this head are the " ren 
of butchers' fat for the making of tallow, of kitchen stuff, i,e^ 
lected from various sources by " marine store-dealers," the r 
of pigs' fat for making lard, and other similar processes carri 
conjunction with various trades for the utilisation of waste fj 
most important kinds of fat melting, so far as the production of 
is concerned, are the two first above mentioned. 

Butchers' fat is sometimes purchased directly from the 1 
sometimes it is purchased at a fat and skin market. It consie 
criminately of beef and mutton fat. Sometimes on arrivinj 
fat-melter s he sorts it, selecting the best pieces of fat for i 
superior article, sometimes melting beef and mutton fat sepai 
special purposes. The condition of freshness or taint in w 
fat reaches the melter depends partly upon the weather, par 
the time which has elapsed since killiDg, and partly upon tb 
which it has been kept or packed. 
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« Kitchen-stuff" consists of all kinds of domestic refuse fat, the §^52SSl^ 
skimmings of pots in which meat has heen boiled, fat from cooked, or Dr. Ballard, 
uncooked meat, bacon rind, ends of tallow candles, dripping, and some- Kitchen-ituff» 
times portions of meat, &c. The condition in which this heterogeneous 
mixture reaches the fut-melter depends again partly upon the weather, 
and partly upon the time it has been in course of collection in houses, and 
the further time it haa been kept by the marine store-dealer. 

Tn some establishments the "rendering" is confined to butchers' 
fat, in others to kitchen-stuff, but in many establishments both kinds 
of fat are rendered. 

Some soap-boilers render butchers' fat only, or both this and kitchen- 
stuff; dip-candle makers invariably render butchers' fat and commonly 
some kitchen-stuff as well, for the manufacture of candles. 

The process of fat-melting, as usually pursued, is as follows : — Procetsof fat 

1. When the melting of butchers' fat is to be effected by a fire ™®"*'^- 
beneath the pan it is necessary to chop the fat. This is sometimes 
effected by means of a slicing machine which cuts it into thin slices, 
sometimes by hand with a long-handled chopper, the fat being laid in a 
wooden tray. In the latter case it is very roughly chopped. It is then 
discharged, usually down a hopper, into the pan. When steam and 
sulphuric acid are about to be used it is not considered necessary to 
chop the fat previously, but it is thrown into the pan or tank in the 
condition in which it arrives. 

2. The modes of fat and stuff melting in ordinary use are, — a, by 
means of an open fire ; b, by means of free steam ; and c, (at some few 
works) by means of a steam-jacketed pan. 

a. The material to be melted is thrown into a pan set in brickwork. By Are. 
open or more or less covered, as the case may be, and the pan is heated 
by a fire beneath. During the melting a workman stirs it with an iron 
stirrer to prevent, as far as possible, the burning of the material at the 
bottom of the pan. ■ 

b. The other method consists in adding to the fat, in an open or By steam and 
covered tank, a certain quantity of sulphuric acid, and throwing in steam ^^^ 
by means of a perforated branched pipe reaching to the bottom of the vessel. 

this process it is necessaiy to use a lead-lined tank. At Anderson 
d Cattley's soap works in Southwark, at Gatenby & Co.'s factory 
iT%. Manchester, and at Harris's fat and bone works at Stratford, kitchen- 
^"fc-uff at the former and butchers* fat (sliced) at the two latter are melted 
^ly^ free steam without the use of acid. Stirring is not necessary since 
^ * ^ « ingress of the steam produces sufficient agitation. 

*. At Pickering's candle factor}' in Birmingham and Saunders' candle By ateam- 
itory in Cheltenham, as well as at Featherstone's butterine factory at Jacketed pans, 
lie Isle, all the butchers' fat used is rendered in steam-jacketed pans, 
^"^"^ ^ at J. B. Moore's at Bristol the same arrangement is in use for the 
^^^ ^Kiaelting of spoiled candles, and again at Dole's bacon factory in Bristol 
"-^"*:* the rendering of lard. 

-S. Tlie rendering being completed, the tallow is usually ladled out 

^^^ hand into another vessel where it may settle. Tn some candle works 

^^ ^ C3 tallow is ladled out upon a strainer, through which it runs into the 

^^^^eiving vessel, or a wire straining cage is lowered into the pan and 

^*^e tallow is ladled out of this. In all cases, however, the receiver is an 

^XH»n vessel. 

4. When all the fat which can thus be conveniently removed has Greaves pressing. 
*^^n ladled out, the residue in the pan has to be dealt with. When 
^^e melting has been effected by an open fire or by steam without the 

(Edition of acid, this residue, which consists of portions of skin, meat, 
^dinous structures, &c., is put into cloths and subjected to pressure in 
o 2 
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either a screw or hydraulic press ; the remaining fat is thus pressed 
out, and the solid matter is conveii;ed into a dry cake known as 
''greaves." The residue from steam melting with sulphuric add is 
so broken down that it is useless for greaves making. Sometimes it 
is pressed, however, but the product is only fit for manure making; but 
usually it is sent away as it is, or is converted with gypsum or other 
materials into a kind of manure upon the premises of the fat-melter. 

5. When the tallow thus made is going to be used for soap-making, 
nothing further is done with it, but when for candle-making it may be 
subjected to other processes. It is, for instance, sometimes washed by 
lieating ic with some water either by an open fire or by free steam. 
The object is to wash out the acid ; any impurities which may be 
present settle with the water when the tallow cools. 

6. When tallow for candles is to be bleached, the operation is usually 
performed by melting by means of free steam in a lead-lined tank with 
peroxide of manganese and sulphuric acid, and by subsequent washing 
as above. 

There are, however, other methods of rendering, for special pur- 
poses, in use by certain manufacturers, and two of these are worthy of 
particub\r mention. 

One of these is by the use of a digester or strong iron cylinder. 
Such a digester is used by Mr. James Dole, of West Street, Bristol, 
for reducing and extracting the fat from various refuse morsels of fat, 
bone, or skin which accumulate in the course of his business as a 
pork butcher. The apparatus was constructed for him by Mr. Miles, 
engineer, of Bristol, who has been good enough to furnish me with 
a dramng and description of it, (Plate 7.) The apparatus consists 
of a strong iron cylinder provided above with a charging hole closed by 
a sliding cover, a man-hole towai'ds the lower part for the discharge of 
solid refuse, and various taps at different levels for drawing ofF fat, &c. 
A pipe brings in steam at a pressure of 60 to 80 lbs. on the inch, below 
a false bottom, and another pipe at the side supplies water when requisite. 
A vent cock above serves to regulate the pressure and permits of tlie 
blowing off of steam. The apparatus being charged, st^m is thrown 
in for about six or eight hours. If a heavy charge has been introduced 
the fat can be drawn off by one of the uppermost draw-off cocks. It 
can, if requisite, be floated to position for drawing off by turning in 
water through the water-feed valve. Where only a light charge is used, 
it is considered better to draw off into a tub all the liquid matters, which 
consist of water and fat together, by the lowermost tap, and to skim off 
the fat when it is cold. This apparatus extracts gelatine as well as fat, 
and any bones introduced with the charge are rendered perfectly friable. 
The steam discharged from the vent pipe can be conveyed away, if it 
be necessary for the avoidance of nuisance, in the event of matters 
used in the digester being productive of offensive vapour. 

The other arrangement is one patented (April 1875, No. 1,501) by 
Messrs. W. Cook and S. Hall, of the East London Soap-works, How, 
for the production, from the freshest beef suet, of a fat which is 
used for the manufacture of butterine. The fat is first thoroughly 
disintegrated and reduced almost to a pulp in a mill of peculiar 
construction, and is then dealt with as follows. There is a wooden 
chamber or closet provided, high enough for a man to enter and work 
in, with a passage up the centre. At the two sides are racks inclined 
a little from above downwards, and on to these racks are slid in from 
the outside, after the manner of di-awers, shallow iron trays, which, 
when slid in, slope downwards towards the central passage of the 
chamber. Below the free lower edge of each row of trays there is an 
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open iron gutter or channel which, with other similar channels, com- OnBffluvium- 

municates finally with a pipe leading to a receiver outside. The com- pJJ^BSlSd!*^ 

minuted fat is laid in thin layers upon these trays, and the temperature 

of the chamber is by means of steam pipes raised to about 120° Fahr., 

or to such a heat as shall be just sufficient and no more to liquefy the 

fat, which then runs off into the gutter and is conveyed away to the 

receiver outside, leaving behind only such shreds and small portions of 

tissue as are not liquefiable by heat. The product is remarkably fine 

and fit for food. The residual matters still contain from 6 to 7 per 

cent, of tallow ; they are mixed with kitchen stuff and rendered by the 

steam and acid process. 

In making dip candles, a small oblong dipping vessel is used to contain Process of ^p- 
the tallow, which, as it is required, is ladled out of a pan in which it is ^*"^ making. 
remelted usually by a fire beneath. The temperature of the tallow is 
at first only just high enough to impart fluidity, but the last dippings 
are made in tallow thoroughly melted and quite fluid. In the winter 
it is sometimes necessary to prevent the too rapid cooling of the tallow 
by putting a small pan of charcoal or a lamp or gas jet beneath the 
dipping vessel. 

Fat-melting for the manufacture of dip-candles is a process which Nuisance from 
appears to be carried on in most towns, and is often a source of more * ™® "*' 
or less serious nuisance. Fat-melting houses are commonly situated in 
the oldest and dirtiest parts of towns. The reason appears to be that, 
in former years, when there was less intercommunication between 
towns than there is now, and when tallow candles were in more common 
use, their manufacture in towns was almost as much a necessity as town 
slaughtering. Very many of the melting-houses I have visited had, I 
found, been established in the same premises for half a century or a 
century, and I found too that often no alteration had, during that long 
period, been made in the character of the process or of the plant. 
Towards the close of last year I was instructed to advise the Town 
Council of Southampton, who had asked for assistance of this kind, as 
to the best mode of dealing with a fat-melting nuisance in the veiy 
centre of the town. The Town Council had received a memorial from 
householders in the High Street, urging them to procure them relief 
from the disagreeable and sickening tmell of the establishment refeiTed 
to. The smell extended (as I have known to happen in many other 
instances) for 100 yards at least beyond the premises. Now this was an 
old-established melting-house, the nuisances from which had been borne 
with for a great many years, but were at last felt to be tolerable no 
longer. And this, from what I can learn, is the sort of history attached 
to most melting-houses that sanitary authorities have had to deal with. 
The nuisance is borne with until some habitual neglect of ordinary pre- 
cautions on the part of the fat-melter leads to a cry for its summary and 
complete suppression. 

I have not been able to discover that any other injury to health has Injury to health. 
been attributable to the fat-melting nuisance than that dependent 
upon its disagreeable impression on the senses. In hot weather, 
especially, the smell of melting fat is, from its associations, unpleasant 
and even nauseating to some delicate persons, who at that season arc 
unpleasantly impressed even by the smell proceeding from their own 
kitchens. In the Southampton case above referred to, one person 
stated that his workwomen had to give up their work in the summer 
time, in consequence of their health being injured by the closeness of 
the room arising out of the necessity of keeping the windows shut to 
exclude the intolerable smell. Others complained of being made sick» 
and one lady, not generally a delicate person, of frequently suffering 
froin difui'hoea aft^r about half an hour's exposure to the emell. 
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The following are the sources from which nuisance from a melting- 
house may arise : — 

1. An offensive smell may proceed from the store-room into which fat 
is received. When it contains any considerable quantity of stale and 
semi-putrid fat, it may under some circumstances be a nuisance to near 
neighbours. This, however, is a minor nuisance. 

2. The vapours from the melting-pan itself may be the source of 
nuisance. This is especially the case when the rendering is effected by 
a fire under the pan, for then any neglect of stirring may result in some 
over-heating of the pan and partial charring of some of its contents. 
Sometimes, when the ^lan is nearly empty, actual ignition has taken 
place; this is not only dangerous but occasions an exceedingly foul 
odour from the bumiug material. The vapours from the pan are most 
disagreeable when the fat is stale oi* semi-putrid, and when stale kitchen 
stuff or stale ship's fat are rendered. 

3. A further source of nuisance may arise from the ladling out of the 
boiling fat or tallow into the strainer or vat into which it is removed 
from the melting pan. Even when means have been adopted for pre- 
venting nuisance during the actual process of rendering, this may still 
require attention. At such times, if there be a lid to the pan, the lid is 
raised and vapours escape freely, as they also do from the strainer and 
vat. The vapour is most offensive when the last portions Are being 
removed, since these are then apt to become over-heated or partially 
charred. 

4. Greaves pressing is also almost invariably a source of more or less 
nuisance, since it has to be performed while the tallow is liquid and hot 
enough still to give out offensive vapours. 

5. Finally, many melting-houses are so filthy and the fioors so 
encrusted with dirt and stale rancid grease as to give issue to a most 
disagreeable smell perceptible to passers-by ; like that of stale fat on the 
premises, it is calculated to give offence under some circumstances to 
immediate neighbours. 

All these sources of nuisance are quite capable of prevention. 

1. Offensive kinds of fat that can be covered up, such as kitchei^*' 
stuff, should be so covered, or stored in a chamber or closet commur:*-^* 
eating with the external air only through the medium of a scre^^' 
containing wood charcoal. But it is a practice with fat-melters to spre^ 
out stale butchers' fat on the fioor or on hooks in the store-room 
sweeten by exposure to the air before putting it into the melting-j 
Where such fat is received and is so treated, provision should be mi 
for its exposure in some part of the premises where it cannot 
nuisance to immediate neighbours. Fresh fat that is not about to 
rendered immediately should be hung upon hooks in the store-roo 
and the cleaner and sweeter this room is, the more likely is the fat 
remain sweet. In fact the method of preventing nuisance conunenc 
properly at the slaughter-house. As soon as it is removed from t 
animal it should be laid on racks where it may be freely exposed to t 
air, and it should not be packed until it is quite cold and hard. This 
the practice pursued at Messrs. Cook's receiving house at the Deptfoi 
abattoir. 

2. I am disposed to believe that the principal source of nuisance 
rendering is occasioned by the offensive and semi> putrid condition of 
material rendered. Whatever the method of rendering adopted, thoss^ ^ 
establishments are least complained of which are the most particular i^^ 
melting nothing but very fresh butchers' fat. Still the method c:^ 
rendering has a great deal to do with the amount of nuisance. Of th ^ 
methods of rendering in common use, that by the use of steam, eithe.^ 
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free or applied by means of s jacketed pan, is on the whole hy far the onEfiiuTium- 
leost oSensive, and in towns is the only method which, as a rule, should n?^|2^^^ 
in my opinion be permitted. But 1^ steam melting, when sulphuric 
acid is used, the profit from the "greaves" (which is used as food for 
dogs and is worth abont 16/. per ton) is lost. Rendering by a fire 
beneath the pan cannot^ as I am given to understand by some melters, 
be avoided when one object is the saving of the greaves. This, however, 
ia a mistake, since edible greaves may be made and are made at some 
establishments already mentioned, where steam rendering without the use 
of acid or by mems of a jacketed pan is in use. The method of render- 
ing by fire heat should be adopted only in localities where it can be no 
nuisance to neighbours, and should be confined to the rendering of nothing 
but the freshest butchers' fat. It is now a common practice to cover the HodeolcoD- 
melting'pans with an iron cover capable of being raised, provided with t^'nj^'^""" 
a hinged portion in front, which hinged portion can bo raised for the r " 
purpose of inspecting the operation and stirring the contents of the pan, 
and by carrying a flue or channel from the space between the cover and 
the pan into the ash-pit of the fire. The ash-pit door being closed, the 
' fire drawB all the air it requires from the apace above the pan, and is 
supposed to bum all combustible va|Kiurs. 

The following diagram shows the arrangement referred to ; the arrows 
indicate the course of the air-current for the supply of the fire : — 



Pig.*. 



._^ 




A. Fui conUiatng fit, B. Firaptece. C. Aih-pib D. Door of llieplus. H. A(h-pit door. 

P. Donbla hinged oOTw or lid. Q. Pipe (hjmbenmth lid to ash-pit. H. Plre-fiue. 

To a certain extent Ibis ia eflectual, but the workmen have too much 
control over the arrangements to allow of it being in all cases fully effectual 
5n preventing nuisance, {See also " Bone-boiling," p. 120.) Besides, it 
does not act at all in this sense when the entire lid is raised for ladling out 
the tallow. Neither is it constantly the case that the fatty vapours are 
so thoroughly consumed by the fire as to render them inoffensive. Hence, 
where this method is adopted, the fine from the fire should be conducted 
to a chimney of good height. This is done at Chancellor and Anderson's 
Candle Facto^ in Beading, whero the method of melting by an open 
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fire is carried out without any nuisance, as the Medical Officer of Health 
informs me. The chimney shaft with which the flues from the fires at 
this establishment communicate is about 100 feet high. The necessity 
for raising the lid to stir the contents of the pan may in large works be 
avoided (and the rendeiing expedited also), as at Cook's Soap Works 
in Bow, and at J. Knight and Son's works in Old Gravel Lane, by the 
use of mechanical means, the shaft of a stirrer within the pan passing 
through the pan cover. 

Where none but fresh butchers' fat is used, rendering by free steam 
and a little sulphuric acid may be executed, even in open tanks un- 
provided with any special means of disposing of the vapours, with a very 
minimum of nuisance, or without the production of any nuisance at all. 
At Alderman Burgess' melting-house in WaiTington, for example, which 
I visited on a day when the process was actively going on, I could 
perceive no offensive smell anywhere in the neighbourhood, and scarcely 
any smell, and certainly no disagreeable smell, from the tanks, even in 
the melting-house itself. And this melting-house is situated in a closely 
built part of the town. The same process in use at Higgins' establish- 
ment in Manchester is similarly conducted without nuisance, as I am 
informed by the Inspector of Nuisances of the district in which the 
works are situated. But still it is not practicable for a fat-melter 
always thus to obtain his fat quite fresh. Stale fat and kitchen-stuff, &e. 
must be melted by some one, and then the vapours even from the 
steaming process are necessarily offensive. The nuisances may in some 
such cases be obviated by covering the rendering tanks and conducting 
the vapours into a high chimney shaft. This is the plan adopted suc- 
cessfully at Sudlow's establishment at Salford. At this place the 
chimney shaft is 100 feet high, and being connected with two furnaces 
has a strong draught. Or the vapours may be driven by a fan or drawn 
by the chimney draught through a fire before being discharged. This 
method may be seen in use at Harris's bone-boiling and melting-house 
at Stratford, and at Watson & Co.'s large soap works in Leeds, at both 
which establishments (the former a comparatively small one) a fan 
is in use to draw off the vapours from the covered tanks, and drive them 
through the boiler fires. The health officers of both these places tell me 
that no nuisance from the rendering arises at the works referred to. I 
have especially mentioned Watson's, because this method of disposing of 
the vapours from all parts of his large premises (where soap boiling and 
tripe boiling are carried on as well as fat melting) was, I understand, 
voluntarily adopted in consequence of complaints of nuisance 160 to 200 
yards off, which have not since recurred. The chimney shaft at 
Watson & Co.'s is 150 feet high. 

At Lyddon's in Bristol I found an arrangement for effecting some 
condensation of the vapour before passing it through the fire. This 
manufacturer (a candle-maker) steams his fat in a close vessel, from the 
upper part of which a 12-incb stone-ware pipe conducts the vapours into 
a large underground tank or cistern of water (but not into the water 
itself), from which an iron pipe conducts them into the boiler fire and 
from thence to a chimney about 50 feet high. A nuisance, however, 
which has been a good deal complained of, arises in this case when the 
water of the tank is (about once in six weeks) run off into the drains. 
At such times an offensive smell issues from untrapped or imperfectly 
trapped drains in the vicinity. Brice & Co., in Glasgow, effect con- 
densation also, but in a different manner. There is a long iron pipe 
freely exposed to the air and leading to the fire ; steam condenses in this 
and flows down to the lowest part of the pipe near the fire, where a short 
descending portion of pipe, narrow^ at the Ipwer open end, permits of 
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the discharge of the coodensod water. The principle heing maintained, On Effluvium- 
such a pipe might if requisite be connected with a worm condenser, or gjJ^SaSSi!*^ 
carried to any distance round the outside of the building (as is done in 
some sulphate of ammonia works) before reaching the fire. The collec- 
tion of condensed water in this way would permit of any requisite use 
of deodorants before throwing it into the drain. In Mr. Cook's evidence 
given before the Select Committee of the House of Commons on Noxious 
Businesses in 1873, he stated that at his Hoxton works he, at that time, 
successfully dealt with the offensive vapours from his stuff-melting pans 
by a process of condensation. He passed them through a flue filled with 
coke, upon which water constantly dripped from a pipe pierced with 
small holes ; from this flue the vapours were driven by a fan into the 
ashpits of the steam boilers and through the fire. 

1 must here add a few words upon the applicability of steam rendering AppiicabiiUyof 
to the use of the soap boiler and candle maker respectively. It is now tcM»Spwarkaf* 
by no means an uncommon practice with soap boilers to render the fat 
they receive for soap making by the free steam process. I need merely 
instance Anderson and Cattley in Southwark, Thom & Co. at Pen- 
dleton, and Watson & Co. at Leeds, as large firms who follow this 
practice. And all large soap makers melt out the tallow which thoy pur- 
chase in casks by means of free steam. But the following portion of 
the evidence given by a soap boiler (Mr. E. Knight), before the Select Mr. Knighfi 
Committee of the House of Commons on Noxious Trades in 1873, ^^'^^^ 
appears to indicate that all soap boilers are not agreed upon its appli- 
cability : — 

" (2967.) How is this melting conducted in your instance, by open 
fire or by steam ? — By fire ; the butchere' fat by fire, and the kitchen- 
stuff also by fire. 

*' (2968.) You dissolve by steam the major part of the fat, which you 
receive in tubs, do you not ? — ^No, the major part we do by fire, not by 
steam. 

" (2989.) Do you use steam for that purpose at all ? — No, not for our 
butchers' fat. 

" (2970.) Could you use steam for the whole process ? — ^No, we could 
not." 

Mr. Kniglit, from his extensive experience, is so important an 

AtaUiority that I thought it right to visit his works in Old Gravel Lane, 

iv0d to learn more fully his views upon this subject. He makes at these 

-^vorks both yellow and mottled soap, and for the yellow soap the only 

1 allow used is that which he makes from butchers' fat, except when he 

lias not sufficient of such tallow on the works, and then tallow made 

from kitchen-stuff is used in addition. As a rule the latter kind of 

taliow is only used for the manufacture of mottled soap. Both kinds of 

nnaterial are (for soap-making purposes) rendered in the same way, 

namely by fire heat; the pans are closely covered and the contents 

stirred by machinery during the rendering. The only difference is that 

the Vapours from the rendering of butchers' fat are conveyed at once 

into a chimney shaft about 54 feet high, while those from the kitchen- 

stulF are first conducted into the ashpit of the fire and through the fire 

^ J-heir passage to the chimney. The explanation given me by Mr. 

^.^J^ht as to his statement of the inapplicability of steam rendering to 

*® processes was, that at his works a superior kind of yellow soap of 

**^I>erior hardness is made, and that he has besides the advantage of the 

tK^^* arising out of the manufacture of greaves. He tells me that, at 

\ ^* time he gave the evidence in question, he was under the belief (a 

^^Hef \v])ich ho held in common with other old soap-boilers) that the 

^^P^or hardness of his soap was in some way really dependent, in part 
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at least, upon the use of fire-made tallow, but that he is now quite 
Ratisfied that this is not the case, and that equally good and hard soap 
may be manufiictured from tallow made by the steam process. 

When first I commenced this inquiry, I had had no experience in 
steam rendering for the preparation of tallow for candle-makers. All 
the fat-melting I had seen in candle -houses, up to that time, had been 
effected by a fire under the pan, and the manufacturers told me that 
steam melting would not answer their purpose, since the tallow produced 
was not sufficiently <* strong." I hesitate to say that this opinion is 
altogether the result of prejudice, since one manufacturer told me that, 
while he made tallow for ordinary dip candles by the steam process, 
miners insisted upon having candles made with fire-made tallow for use 
in the mines. But they also insisted upon having them coloured green. 
I have repeatedly questioned candle makers who use steam-made tallow 
upon the subject, and they assure mo that candles made from such tallow 
are quite as good as those made from fire-made tallow. The first conversa- 
tion I had upon this matter was with Mr. Phillips, of the firm of Lawson and 
Phillips, Bristol. Mr. Phillips, although now a soap-boiler, was formerly 
a candle-maker. He assured me that the only ground on which steam- 
made tallow could be regarded as less " strong " than fire-tnade tallow 
was, that it might (as in the winter) have some watery matter entangled 
in it, and in that case all that is necessary is to remolt the tallow at 
about 212^, and to keep it thus liquid for a short time. But even this 
appears to be not always necessary, since I have frequently seen candles, 
which burned well without " spitting," made of steam-made tallow which 
had undergone no such previous preparation. Mr. Knight, of Old 
Gravel Lane, who makes dip candles as well as soap, renders fat for this 
purpose (candle-making) by the steam and acid process, and bleaches 
with bichromate of potash. But he agrees with many candle-makers in 
saying that the tallow so made is '^ less strong," and the candles made 
from it are more apt to gutter than candles made from fire-melted tallow. 
Nevertheless they fetch he says the best price. 

Mr. Duncan Knight agrees with Mr. Phillips in the opinion that the 
** strength " of the tallow may bo fully restored, however, by driving 
oft' the water it contains, when thus made, by heating to 212^. It has 
been suggested to me, from another source, that possibly the alleged less 
strength of steam-made tallow may be dependent upon the solution of 
gelatinous or other animal matters out of the non-fusible elements of 
the fat. It is probable, however, that the subsequent heating would, by 
driving off* the water they are associated with, render even these matters 
innocuous or no more injurious to the tallow than the non-fusible animal 
matters contained always in fire-made tallow. 

Rendering by free steam without acid or by close steam, as in a jacketed 
pan, is, equally with steam and acid rendering, preferable to rendering 
by fire, so far as the production of nuisance is concerned ; but the vapours 
will be offensive even with the adoption of these processes, if the fat be 
stale and tainted. Hence similar precaution against creating nuisance 
ought to be taken. But, if there be anything in the opinion before 
referred to as to the " less strength " of steam-made tallow, the objection 
would not, I imagine, apply to tallow melted by dose steam. 

Rendering by Cook's patent process is a proceeding wholly devoid of 
nuisance, and it appears to me that (setting the details of the process 
aside) the principles on which it is founded have an important application 
to the rendering of fat for other purposes than butterine making. These 
principles are the fine comminution of the fat prior to rendering, and the 
cflecting of the rendering at a low temperature — a temperature insufficient 
to cause ofiensive effiuvia by the action of the heat upon the fat and non- 
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fusible tisauQS. The euccesB which has attended Mr. Cook's process onSi 

leads me to suggest that, by taking the trouble (o thoroughly comminute Sj?'5SS^ 
the fnt ueed, ordinary iat melting might probnbly 1>o ufiected readily 
and speedily I>y close steam at n, comparatively low tenipemture by those 
who from prejudice (or even on substantial groumls, if there be any 
FUclO object to use the free steam process. Mr. Dunciin Kuight tolls me 
that at Old Gravel Lane they once attempted to comminute lor making 
a superior material for exportation to Paris, by means of toothed rollers 
working into eacli Other jn pairs ; but that the proccs,s was slow and 
laborious, and that the teeth of the rollers were apt to lio broken by por- 
tions of bono or other harder matters occurring in the fnt : but this is a 
ditficulty which a little modification of the machinery might overcome. 

3. The only mode that I know of by which the nuisance arising 
during the removal of the tallow from the raelting-pnn, when fire heat 
is employed, can be leBsened, consists in raking out the fire or reducing 
it to a minimum during the proce!4s, and by the erection of a large hood 
over the pan and receiving vat which shall conduct the vapours given off 
into a tall chimney. Great care is necessary, more indeed than workmen 
cnn for the most part be trusted to give, so as to avoid nuisance even 
thns. But from what I heard at Nottingham from the Inspector of 
Nuisances there, the provision of such a hood at some works I visited, 
and which had previously been complained of, has proved effectual. But 
for the reason above assigned it is not to be recommended. The difficulty 
of carrying out this part of the process without nuisance is an additional 
reason why etcam rendering should be the only method adopted in towns 
and populous places. Where steam is used, tho rendering tank being 
sufficiently elevated, the tallow may be run out by a pipe and tap from 
a part of the covered tank sufficiently distant from the bottom to avoid 
the dregs and water, which deposit after the steam has been shut off 
long enough for the tallow to clear itself of tliem. This plan may be 
seen in operation at Lyddon's in Bristol (comparatively small works), 
and at Watson & Co.'s, Lced.s (one of the finest and largest works of tho 
kind in tho country), I once heard a theoretical objection raised to this, 
viz., that tho pipe would become choked with consolidated tallow ; bat 
in practice I have not seen this accident happen, nor has it ever 
been mentioned to me by fat-meltera who run off their tallow thus, 
Should it occur, the pipe might readily bo cleared ivith a cane, or the 
accident be prevented altogether by a steam jacket to the pipe. But, 
under ordinary circumstances, whero fresh fat only is used and sufficient 
steaming given to it^ the tallow may be ladled out in the ordinary way 
^thout nuisance. Steam melting also appears, so far as my observation 
has gone, to save the necessity of sti'aiiiing the tallow. Most of tho 
dregs settle in the receiving tank, and what little may remain are 
removenble by subsequent settling or by washing and subsidence. 

4. Tho nuisance arising from " gi-oaves "-pressing also disappears 
with the adoption of the steam and acid process. In cases, however, 
where greaves must be pressed, the nuisance must be abat«d by closely 
boxing up the press and tlie receiving vessel, and by conducting tlio 
vapours by a pipe into a fire or tall chimney shaft. 

5. Cleanliness is the remedy for the fifth source of nntsance which 
bas been referred to. Most of the melting-houses I have ^'isited, espe- 
cially the smaller, I found to be indescribably filthy, and the fioor and 
steps dangerous from the slipperiness arising out of yeara upon years of 
in-trodden grease and dirt. Some were very old and dilapidated pre- 
mises, which appear as if they had never been clctined or whitewashed 
from the time of their establishment as melting-houses. In such places 
the scn^>ing and cleansing of tho Hoors, &c., would be, I should think, 
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a source of actual profit, since the grease is easily recoverable, or might 
command a ready eale for recovery. A melting-house is not by any 
means necessarily n dirty place, nor need the process be carried on in a 
dirty style. To such as may desire to be convinced of this, I recommend 
a visit to Chancellor and Anderson's, ar Reading, where the melting-house 
and candle-house arc as clean and tidy as the well-conducted kitchen of 
a gentleman's house. 
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The materials now used generally in soap-making are a caustic lye > 
soda or potash, and various animal or vegetable fats or oils. The soc»' 
lye is made from soda ash (a crude calcined carbonate of soda, mani^ 
factured at the alkali works chiefly in the North of England and in Sec 
land,) by means of quicklime. Potash lye is similarly made by the actio^:^ - 
of lime upon dissolved crude carbonate of potash. The animal faltr^- 
employed are chiefly tallow, either imported from abroad, €.g.j frorr* ^ 
Bussia, Norway, Canada, Australia, South America, &c., or manufaci^^ 
tured at home by rendering butchers' fat or kitchen stuff. Fat producec^^ 
by the boiling of boues and from the skimming of glue pans and othe*^*^ 
kinds of refu^e fat from different trade processes are also used. What i^ ^ 
known as ship's fat, also used by some soap-boilers, is fat which hai^^ 
been rendered by ships' cooks, during voyages, from the refuse fat of thc^^ 
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food consumed on board. Fish oils are used for the manufacture of On Effluvium- 
some kinds of soft soap. The vegetable fats or oils used are principally JJi^^iSpSu *^ 
palm oil, cocoa-nut oil (both solid substances), and cotton seed oil. 
Rosin or colophony, which is not properly a fat, but is capable of com- 
bining with alkalies, is also used. So also are some other materials, such 
as silicate of soda, which need not be specially enumerated. 

The fats and oils used in soap-making are, chemically^ compounds of a Process, 
fatty acid, stearic, margaric, oleic, palmitic, cocinic, &c., as the case may 
be, with glycerine as a base ; and saponification chemically consists in 
causing the combination of these acids with soda or potash, the gljxerine 
being eliminated. When these fatty acids are combined with soda they 
form a " hard " soap, and when with potash a " soft " soap. 

The process of rendering the alkali caustic by the use of lime is one 
which can by no possibility create nuisance, so that I need not describe 
it. But some soap-makers manufacture their own soda ash from salt 
cake which they purchase or bring from other works, even when they 
do not manufacture the salt cake on the premises. Crossfieids of War- 
rington, Thomas & Co. of Bristol, and Lawson and Phillips of Bristol, 
do this. 

The liard soaps made in this country are prepared from the various Hard boap. 
solid fats mentioned, and are of different kinds according to the use 
to which they are to be applied. The two most ordinary varieties are 
known as " yellow " and " mottled " soap. The use of rosin previously 
powdered is confined to the manufacture of yellow soap. 

Some soap boilers themselves render the butchers' fat or kitchen 
stuff, the tallow from which they are about to use at their works ; and 
some being bone-boilers also, manufacture the bone fat that they require. 
Others neither render fat nor boil bones, but use only such materials 
as arrive at their works in casks. The coarser kinds of fat, such as 
that made from kitchen stuff, ship's fat, &c., are used ouly, or almost 
only for the manufacture of the more impure (mottled) kind of soap. 
Legitimate mottling of soap results from the irregular diffusion through 
the mass of more or less oxide or sulphide of iron and of some little of 
the impurities of the fat. There is, however, another kind of mottling 
(very readily distinguishable) due to an artificial colouring material 
introduced into the soap. 

At some works the tallow, palm oil, or cocoa-nut oil used are dug 
with a spade out of the casks and thrown at once into the boiling pans ; 
and at all works this is the mode in which ship's fat and rendered 
kitchen stuff is extracted from the casks. But in many large works 
it is now the practice to extract tallow and other solid fats from the 
casks by a process of steaming. The cask is laid upon its side and 
supported in this position, with the bung-hole downwards, over a tank, 
and a jet of steam is thrown in at the bung-hole. The fat as it melts 
runs out into the tank, from which it is pumped up into the boiling pans. 

Palm oil is usually bleached before being used for soap-making. The 
methods of doing this which I have seen in use are : 1. The warming 
of the oil with bichromate of potash and sulphuric acid. 2. The raising 
of the oil in a strong iron cylinder heated by a fire beneath to a tem- 
perature of about 480° Fahr. ; and 3. The heating of the oil in an open 
tank to about 200° Fahr. by means of close steam, and then blowing 
cold air through it by means of a fan or blower. 

The boiling pans are large iron pans set in brickwork and capable of 
making at one time many tons of soap. The following description of 
the process of soap boiling given by Professor Church* is so concise that 

* British ManufactoriDg Industries. London : Stanford, 1876. 
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I do not hesitate to quote it here : — ** Some of the oil or fat, or mixture 
^^ of such matters, is first put into the pan, then some weak caustic Ije 
** (sp. gr. 1 *05 to 1 *08) is added, the mixture heiug agitated and gendj 
*< warmed at first, further quantities of lye, of increasing strength, 
^ beiug added from time to time, and the heating continued undl a 
'^ kind of emulsion is formed, then fat (and rosin in making yellow 
'* soap), and then more Ijo is added from time to time, while the boiling 
*^ is continued until the proper quantities and proportions of each have 
^' been introduced, and the saponification, or action of the alkali upon 
the fat, is complete. Precautions against excessive frothing and 
boiling over have to be taken, while the completion of the change 
" must be ascertained by the occasional withdrawal and examination of 
" small samples from the pan. The next step of the process is the 
*^ separation of the soap from the mass of the liquor, a separation or 
** parting which is commonly made by the addition of about 10 lbs. of 
** common salt to every 100 lbs. of fatty matter employed. Soap being 
" insoluble in strong saline solutions separates in a nearly dry and pure 
" condition, floating to the top of the liquor. The layer of soap may 
** be drawn off, still melted or fused, at this stage of the operation, and 
separates further into a clear portion and a mottled portion ; or the 
mor^ usual plan may be adopted, of running off the spent watery 
and saline liquor below, leaving the soap in the j^an to be afterwards 
treated in the follo-vving way. To the soap is added more lye, and the 
whole is once more heated, then the mixture is allowed to settle for 
some hours. Next the liquor is run off to be used in the next charge, 
while the soap, which now contains more water than before and a 
slight excess of alkali, is cast in iron frames and moulds, and when 
" cold cut into blocks or bars by means of wires." Soap boiling is now 
usually effected by means of steam, either " free," i.e,, thrown directly 
into the pan, or " close," i.e., led through a coil of pipe within the pan. 
At some works I have visited the first part of the boiling is effected by 
free steam, and the latter part by means of a fire beneath the pan. 

" Soft soap " is made by boiling with potash lye various kinds of^ 
fish oil, seal or whale oil, rape, linseed, or cotton seed oil, a little talloi 
being sometimes added to produce a speckled appearance in the finishi 
product. Two or more of these several oils are sometimes used together,^ " 
the price governing very much the kind of oil used at any particularrac 
time. The process is up to a certain point not dissimilar to that foi 
hard soap. A lye of only moderate concentration is used first, and 
sort of emulsion is fonned which gradually loses its opacity and becomeis^ 
more viscous. Excess of foaming is prevented by beating down th^ -m 
foam as it rises. More and stronger lye is then added until the soap^-i 
remains transparent and viscous when cold. The whole is then boiled:> ^ 
to expel excess of water, the material being constantly stirred. Tho x: 
soap, not being, like hard soap, separated by means of salt, containss «:3 
when finished {ill the materials used in making it, in one former another.*x:' 
except so much of the water as has been boiled off. 

Prior to the time (about forty years ago) when British alkali came too - 
supersede commonly the use of kelp or barilla (prepared by the lixi^da — J 
tion of the products of combustion of certain kinds of sea wrack) 4C 
the manufacture of hard soap was a very offensive process and used to <^ 
give rise to much external nuisance. The waste liquors were especially "^ 
disagreeable and it was .customary to boil them down again for the - 
recovery of the salts they contained and the production of " soapers' 
salts," and subsequently for making " black ash " by heating with 
lime and sawdust. This process was very offensive, it is said, from the 
evolution of sulphuretted hydrogen. But. since the use of British 
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alkali, all this offensivenesa has been got rid of, and soap-making is now on Effluvium- 
carried on in many places without creating nuisance at all, or with the dJ^S^iJJIJl^ 
production of very much less offensive effluvia than was formerly the 
case. Under existing circumstances the waste liquors are inoffensive, 
and can safely he run off into town drains. Nevertheless, it still some- 
times happens that offensive effluvia from soap works are complained of 
by persons residing in their immediate vicinity. 

The sources of offensive effluvia may be one or more of the following : — SSSSce*' 

1. The rendering of butchers* fat or kitchen stuff on the premises. 

2. The melting of strong-smelling fats or tallows out of the casks by 
steam* Foreign tallows vary much in their odour, partly on account 
of their source, and partly, perhaps, on account of differences in the 
mode of their production. Some have a veiy disagreeable odour, and 
the vapours proceeding from their melting out are also very offensive. 
To some persons the smell proceeding from the melting out of palm oil 
or cocoanut oil is more or less disagreeable. 

3. The bleaching of palm oil gives rise to the evolution of the irritating 
offensive vapours of acrolein, which where only small quantities of oil 
are dealt with may produce little or no annoyance, but which when 
large bulks of oil are dealt with may give rise to decided nuisance. 

4. When fats which have an offensive odour, such as fish oil, are used, 
the vapours from the boiling pans may be very offensive and give 
occasion for complaints from persons residing near the works, who may 
be annoyed by the entrance of the offensive effluvia into their houses. 
One fat of tliis character is what is known as " ship's fat." When 
obtained from vessels which make only short voyages this fat is received 
at the works in a fresher and much less offensive condition than when 
it is obtained from vessels which make long voyages. In the latter 
case the fat has more or less of a bilge-water odour, smelling in fact more 
or less strongly of sulphuretted hydrogen, especially the fat in the lower 
parts of the casks ; and when such fat is thrown into the pans and 
melted in the process of conversion into soap, the vapours are distinctly 
offensive. When sweet fats are used the vapours from the boiling pro- 
cesses are not offensive (some people call them aromatic and refreshing) ; 
l)ut however this may be, it is not agreeable to bo constantly exposed to 
them. 

The soap being made, the after processes are inoffensive. 

The only other probable source of nuisance at soap-works is the dealing 
^%^ith the tank-waste when soda ash is manufactured on the premises. 
IThe character of this nuisance will vary with the mode of dealing with 
'^his substance. {Sec *' Alkali Making.") 

I am not awai'e of any instance in which the effluvium nuisances from 
"fche actual process of soap making have been accused of producing injury 
fco health. 

The remedies for the effluvium nuisances arising from soap works are 
s follows : — 

1. The remedies against the nuisances proceeding from the rendering Modes of pre- 
rocesses have been considered in the section on fat-making. venting 

2. The nuisance arising ficm the melting out of offensive tallow, &c, 
y steam, may be prevented by covering the whole space occupied by the 

•eceiving tanks, and the casks supported over them, with an iron cover 

pable of being raised or let fall by means of pulleys above, or by 

X>erforming the operation within a close chamber. A pipe may be 

<*arried from the cover or chamber to the ashpit of a fire, or a fan may 

fee used to draw off the vapours, when they may be dealt with either by 

a process of condensation or by passing them through a fire. For the 

purpose of condensation any one of the arrangements described in the 
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sectioQ on fat-melting may be adopted. The sort of boxing up above 
mentioned maj be seen in operation at the soap works of Anderson and 
Cattlej in Southwark, and Thomas & Co. in BristoL The former have 
a communication between the exterior of the cover or closet (wooden) 
and the chimney shaft. At the latter works there is no such communi- 
cation, but, the cover being of iron, the action of the cold air upon the 
outside probably causes the condensation of some of the vapours 
within. The iron cover at these works, resembling a large dish cover, 
dips at its lower edge all round in a shallow channel containing water, 
which thus forms a water lute. There would be no difficulty with such 
an arrangement as this (were it requisite) in facilitating the condensa- 
tion by causing a spray of cold water to £^11 upon the outside of the 
cover. 

3. The remedies applicable to the offensive vapour proceeding from 
the bleaching of palm oil will be described when the subject of refining 
and bleaching oils, and the manufacture of palmitic acid, comes under 
consideration. It may suffice to say here that the principles of the 
remedies lie in drawing off the vapours, and either passing them through 
a fire or condensing them by the agency of water. 

4. Offensive vapours from the actual process of soap boiling are 
best dealt with on the plan adopted by Watson & Co. of Leeds. At 
these works all the boiling pans ai-e covered over more than half their 
extent by wooden covers, from the back part of which a pipe conveys 
the vapour to a main pipe or channel leading to one of the boiler firee^ 
where they are discharged into the mouth of the ashpit by means of an 
adaptation provided for the purpose. A fan, interposed in the course 
of the main channel, serves to draw off the vapours in such a way that 
none of them escape into the works. 

The remedies for the nuisances arising from the dealing with the tank 
waste of alkali making will be treated of, when the subject of alkali 
making comes under consideration. 

The Manufactube of Abticles of Comhebce fbox Blood. 
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Manure making. 
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Blood collected in slaughter-houses is dealt with differently in rlifTorent On Efflmium- 
parts of the countrj, in preparation for difftircnt technical u.«es. It will jji^/jSuii^'^ 
be convenient, although not, perhaps, strictly orderly, to treat of all the 
processes to which it is subjected in the same section. 

Preparaiion of Blood for me by Turhey-red Dyers. preparatum q/ 

Bhtodfor 

At some places in the north and north-west of the country, I found JjJJ*^*** 

that the blood, before it left the slaurrhter-liou^jes, was beaten or stirred 

with a bundle of twigs to remove the fibrin. This was the practice I 

found at Hereford, and there I was informed that the defibrimited blood 

was purchased by cider merchants, probably for some clarifying purpose. 

At Glasgow where the bloofl at the public abattoirs is similarly defibri- Process observed 

nated. the blood after having been thus treated is purchased for an "' ^'"s?ow. 

establishment where it is prepared for use by Turkey-red dyei-s. The 

object of the process carried on at these works appears to be to biing the 

liquid blood to a uniform consistence, and to a definite strength by 

judicious dilution with water. The building in which the operations are 

conducted is a long shed or roofed building open only at one end (that 

furthest from the part where the piinciijal operations are conductt-cl). 

At the furthest end of the shed is situated a large tank, the top or cover 

of which forms a platform on to which the casks containing the blood iire 

first of all hoisted. In this platform arci trap doors leading to the tank 

below. Over one opening in the platform there is placed an inclined 

metal strainer into which the blowl is first emptied directly from the 

cask. The more liquid part of the blood runs through into the tank 

Weath, while all portions of loose clot in the contents of the cask are 

wrested. This loose clot is collected in a tub, and, when a sufficient 

quantity of it has been collected, it is rubbed or broken down witli 

^ter in a sort of mill or comminuting mac;hiue and run throupjh the 

straiucr into the tank. A sufficiency of water is mixed with the 

f^iitents of the tank, which are then run off* by a tap below into casks 

w sale. The floor below, on which these casks are placed to be filled, is 

pfived, and underneath the lavement is a kind of cessjiit or receiver pailly 

open for collecting such of the prepwcd blood as may be spilt. The 

*oo<l as it arrives in the casks and as given out from the works is com- 

^oijjy jj^ ^ state of commencing' or advanced putrefaction, and stinks 

Q^,"^t one time, as I am informed by Dr. Kussell, the Health Officer of EiHmium 
^ '^^gow, these works were a source of much trouble to the authoritiiis 
y^ Recount of the effluvium nuisances proceeding from them. The stink 
,jj *"^ U subject of serious complaint at a distance as great as 150 yards, 
^jj ^^ it is still complained of occasionally. Besides the ordinaiy functional 
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(.^^^^rbances of nausea, loss of appetite, &c. produced by the noxious 
Pj. '^via, I met with one person who assured nie that exposure to them 
('^^^^■^^iced in him on several occasions attacks of diarrlicca which laste<l 
ti *^ome hours. He very distinctly referred these attacks to the opera- 

^* of the foul effluvia which entered his house from these works. 
i^^ ~* '-Oprovements with a view to lessen the nuisance have been in great Mole of 
Ci\^-'^**ure effectual. Near the part of the works where the processes are "iiii^^JJIS"! °' 
ji^ ^^^y conducted, and again between this part and the entrance, a wide 
t\^^*^ has been laid along the roof, where the pipe opens downwai'ds by a 
T^^^^cl-shaped aperture. This pipe leads to the ashpit of a furnace fire, 
.^^^_^ ided for this sole purpose, having a chimney shaft about 100 ft. high, 
^v ^ *i fan is provided in the course of th(? pipe to draw the air out of 
^ ^ Works and to drive it through the fire. The efficiency of the 
^^angement would of course greatly depend upon the carefulness 

n 1400. u 
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exercised in keeping np the fire ; but at the time of my visit it was duly 
alight, and the fan was acting so efficiently that no offensive smell was 
perceptible within the building, except at the part where the principal 
operation was being carried on, and none outside. 



Manitfdcture of 
^ooardUmmen. 

Nature of the 
bosduess. 



Process. 



Effluvium- 
nuisances. 



The Mamtfacture of Blood- Albumen, 

This ti*ade consists in the separation of the serum from blood-clot, 
and the drying of the foimer into transparent flakes of a reddish yellow 
colour, but vaiying in depth of colour according to the quality of the 
serum from which they are made. It is a trade which I befieve has 
only risen up within the last quarter of a century. At the present 
time it is pretty extensively carried on in many places. Two firms 
alone, viz., that of King & Co. and that of Smith and Forrest, have each 
of them establishments in many of the large towns in the kingdom. 

Blood-clot is absolutely worthless for the purposes of this trade, if it 
be not fresh. The more recently the blood has coagulated the 
more valuable it is for albumen making. Hence the blood-albumen 
makers make arrangements for the speedy collection of blood from 
butchers and town abattoirs, and it is dealt with immediately on its 
arrival at the works. Sometimes the first process, that of " separation " 
of the serum from the clot, is carried on in some part of a public abattoir. 
This 16 the case at Deptford, Croydon, Glasgow, &c. The serum is, in 
such cases, sent away in casks to the establishments where it is dried. 

The blood arrives in the shallow iron vessels in which it is caugbt 
from the slaughtered animals, or in casks. The clot is immediately taken 
out and carefully sliced (when it arrives in shallow vessels it is sliced 
before removal from them,) and the slices are arranged upon iron strainers, 
each with a pan beneath to receive the serum which flows out as the 
clot continues to contract spontaneously. The season of the year 
governs the time during which this draining is prolongcil. In the 
summer it is continued for about 12 hours, but in the winter for 18 or 
24 hours. The strainers, each with its pan benejith, are arranged oxx 
racks in a building which is so constructed as to be kept as cool o-S 
possible. It is also important that the building should be in such ** 
locality as to be free from vibration caused by the passage of hea^^^ 
vehicles or railway trains. From the pans the serum is, in the be^ ^^ 
works, transferred into a settling tank, where it remains about ti 
days, until all the red colouring matter, &c. which may be in suspensic 
have been deposited. At some works, where an inferior article is 
the highly -coloured serum which comes with the clot in the casks 
dried, and, after the clot has been drained, it is put into a cask fro*^=^ 
which the head has been taken out to separate in bulk still further, 
the dark serum which exudes is run off for use. 

The serum is then transferred into a series of shallow iron tra] 
which are arranged upon racks in a chamber heated with steam pipes 
a temperature of about 120°. 

When it is quite dry and brittle, the albumen is scrapeil from the traj^-^ 
and taken to the warehouse to be sorted and packed. 

The waste clot usually is sent away either to the manure maker or tf 
the blood driers, but is sometimes dealt with on the spot. 

The well-known faint odour of blood always pervades an established 
ment of this kind, and is especially marked in the drying chamber, h\% ^ 
it does not pass beyond it in any such way as to cause a nuisance, unle^^ 
the manufactory be very badly conducted. Still from time to tim* ^ 
such an establishment has become a nuisance. When I was HealtC ^ 
Officer in Islington I had, on more than one occasion, to deal wit 
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establishments of the kind, on account of repeated complaints of nui- On Effluvium- 
sances from them. Similar proceedings, I am informed, have been D^/BaiSpd. ^ 
found necessary elsewhere. 

I myself have observed no ill effects upon health occasioned by the 
effluvia, nor have I heard of any produced elsewhere. 

The two ordinary sources of nuisance from blood-albumen works sources of 

consist :— nuisance. 

1. In the effluvia of putrid blood arising from the exhausted clots 
retained on the premises prior to removal. 

2. In the general disagreeable faint smell procjeeding from the yard 
and premises, especially when due cleanliness is not observed. 

3. ]n effluvia from other and further processes, such as blood boiling 
or blood-manure making, carried on upon the premises. 

In one instance, in my experience, complaints were made of an 
establishment in Islington, the cause of the nuisance being the evolution 
of ammonia in the drying process. This was a good many years ago ; 
and I found it resulted from the use of an ammoniuret of copper, which 
at that time was added to the serum before drying. I visited this 
establishment again during this inquiry, and was informed that the use 
of the ammoniuret had long been discontinued, no advantage having 
resulted from it. 

As to the remedies for nuisances : — 

1. It is a practice in some works to throw the exhausted clot into a Modes of ppo- 
clot-bin where it is left until i-emoval. But now, in the best works, the ^jufgances. 
clots are at once put into moderately sized casks, through a sufficiently 

large opening at one end, which, when the cask is full, is closely fastened 
down with a cover secured by screws. 

2. Such works as these require to he conducted in a very cleanly 
manner. The yard should be well paved with stone, set so that no 
water may lodge upon it, and so that any offensive liquids that may 
reach it may not form pools, but flow readily away to the drain inlet. It 
should be kept at all times well swept up, and should be daily washed down 
with water. The separation room and the room in which the clots are 
sliced, when very near inhabited houses, should be closed in on all sides 
and ventilated at the roof, as recommended for slaughter-houses, and they 
should be well and evenly paved. The best kind of pavement that I 
have seen in use for such a room was one of cement. Flagstones are apt 
"to crack or loosen, and the pavement to become uneven and thus liable 
to retain pools of liquid matters, or to the insinuation of these liquids 
l>etween and beneath the stones. Nothing can be more objectionable 
-than a wooden floor, such as I have seen in use at Leeds. The floors 
should be frequently scrubbed and cleaned, all the vessels and imple- 
ments used ought to be regularly cleansed, and the whole interior of the 
"fcuildings periodically lime-whited. The vapours from the drying cham- 
1x>rs should be discharged at an elevation greater than that of adjoining 
1 louses. 



The Mant^acture of Blood or Blood- Clot into Manure. BiwdMmur^. 

The conversion of blood or blood clot into a blood manure is eflfected 
by the use of an acid (which is almost invariably brown sulphuric acid), 
and subsequent drying. In only one instance have I seen hydrochloric 

icidused. 

n 2 
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On Effltivium- The process will be best understood by describing what I observed at 
Dr Sui^^^ two works in ditiisrent places, in one of which fresh blood is used, and in 
Processes as ^^^ Other blood-clot from an albumen factory. 

observed. 

1. At Cole's 1. At Cole's blood-manure factory near Calne fi«sh blood is received 

O&Uie. ^^^ from the large bacon factories in CaJne. It arrives in a large cask laid 

upon its side on a framework upon wheels, and so arranged that the 
hindciTQOSt end can be tipped a little upwards. The cask contains about 
three hogsheads of blood. On the upper side is a circular opening about 
8 inches diameter, having a nm and gutta-percha washer on which an 
iron plate or cover can be securcil by means of screws. At the fore end 
is a discharge opening about 4 inches diameter, and a short pipe fitted 
with a slide valve. The blood is run in by the upper aperture. On 
aiTival at the works the contents, which at my visit were still warm, arc 
stiiTed through the same aperture with a stick, and tlien the slide valve 
of the discharge pi^je being raised the contents are run out into a 
wooden tank, which they fill to about two thirds of its capacity. Browu 
sulphuric acid is then added and stirred with the bloo<l until it coagulates 
to the consistence of thick mud. TJie tank being open this stirring is 
done by hand. The mixed material is then dug out and transferred to a 
bin roughly constructed of boards or wattles, which allow liquid matters 
to drain out and run over the floor of the works to sunken tanks pro- 
vided for their reception. This liquid is used up in future operations. 
Tlie material is then dried spont-aneously. To allow of this there are 
erected outside the works, and at a height of about one foot from the 
ground, wooden floors on which the material is spread out. They are 
covered by a roofing which is capable of being moved from one part to 
another of the framework which supports it above the floor ; and there 
are wooden sides attached by hinges to the floor below, by means of 
which the floor can be shut in all round, or at either end, as may be 
requisite to meet varying conditions of the weather. The material dries 
in about three or four days in summer, but takes longer to dry in the 
winter. When dry, it is sold ofl" or mixed into a manure with other 
materials, such as scutch manure, the ashes of burned tan, or superphos- 
phate made on the premises. The establishment is situated in a ver*^ 
Isolated spot far away from any dwellings. Formerly, that is to say, 
until within the last six years, it was a very serious uuisance, complain.^ 
of which were made by i>ersons residing as far off as a mile from tJ^< 
works, and by persons travelling along the high road. The cause ^^ 
the nuisance was the drying of the mixed material by artificial h^ r^ 
upon a heated floor or kiln. When this was given up, and spontanec:^^^ 
drying substituted, the nuisance ceased. 

o |^^ Kinie's 2. At King's blood albumen works near Bristol, the blood-clot fr- "^^ 

works at Bristol, the works is Converted on the premises into manure. On these premi- 

there is a building with louvred sides all round (formerly in use for gh 
making), and the floor of this covers a part of the open yard. The 
is laid on the stones under the shed thus formed, brown sulphuric a»-^^ 
is abided to it, and the whole mixed together by hand. At the time ^ 
my visit a large heap of the mixed material lay in this situation, wh^ ^■ 
it is left to coagulate throughout and to drain, the acid bloody-looki-^^ 
liquid draining out passing across the yard to a drain inlet. Atlter th^^ 
lying in a heap ibr about a month the several portions of dot ha-^^^ 
Ti«ually become sufficiently solidified throughout to permit of the materr^^ 
being dried. This diying is effected, sometimes by spreading it 
a .steam chest about 3 ft. square, and sometimes by spontaneous dryii 
ujjon the floor of the covered building, or on racks or nets within 
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building. Tho Medical Officer of Health i^ells me that serious complaints on Bffluvinm- 
of nuisances from these works have been made. Sr ^BaiJard**^ 

At Hyland's blood albumen fectory at Belle Isle some of the clot is 
converted into a kind of manure by first comminuting it in a mill, and 
then by hand labour mixing with it powdered alum in small quantities 
at a time. 

The mixing of blood with acid gives rise to a sickening vapour which Bffluvium- 
under ordinary circumstances may be a source of nuisance. The drying nuisances. 
process especially, if conducted by heat without due care and precaution, 
is also liable to create a nuisance. 

The mixing with acid should bo conducted in a close vessel, the Mode of preven- 
vapour from which should be conducted through a fire, and the drying, tion of nuiBancea. 
if effected by heat, should be carried out in the manner recommended 
below. 



Blood Drying and Blood Boiling, ^J^nE'd**^ 

The drying of blood-clot (the refuse of albumen makers) and of blood j^-ocewes as 
in a condition unfit for use by albumen makers, is now commonly observed, 
effected apon a tiled floor heated by flues underneath, the floor being 
protected by a roof of some kind, or situated within a building. In a 
few instances, as for example at Walshe's factory at the Manchester 
abattoirs, the drying is efiected by laying the clot upon a floor formed by 
a steam chest. By the latter method, however, the blood is dried more 
slowly than by the former. " Blood boiling " is a process now almost 
obsolete ; it appears for the most part to have been replaced by albumen 
making and clot drying. Nevertheless I have seen it in operation in 
two or three places. It is conducted either by throwing free steam into 
the blood or by boiling the blood in a large pan furnished with a fire / 

beneath. The steam boiling may be seen in operation at Hempleinan's 
manure works at Stratford, and at Hale's small works near the South 
Bermondsey railway station. The blood is first mixed with water and, 
after boiling, the watery liquid is separated from tho coagulated mass 
first by straining and subsequently by pressure. The coagulated residue 
is dried on a kiln heated by a fire beneath, or sold in the condition in 
which it leaves the press. The only place at which I have seen blood 
boiled in a pan by means of a fire beneath, has been at Forrest's albumen 
works near Paisley. The foreman told me that the blood was boiled 
until it was nearly dry. 

All these processes are necessarily offensive if the blood used be in Effluvium- 
any degree putrified, and if due precautions be not used to arrest and ^^^^isanccs. 
properly dispose of the offensive efliuvia. The offensiveness is least 
when the blood or blood-clot is fresh and when steam is used for boiling 
and drying. It is apt to be very great, and the nuisance may be per- 
ceptible at a long distance from the works, when fire heat is used for 
boiling or for heating the drying fioor. The offensiveness is then due 
in great measure to the partial charring of the blood, either in the pan 
or on the kiln, a result which it is nearly impossible to entirely provide 
against. For this reason all processes of boiling and drying ought, in Modo of pro- 
populated localities, to be eftected by steam heat, which is more readily nuiM-necs, 
regulated than fire heat, and the sieam and vapours should be discharged 
at a sufficient elevation. ^Moreover, to provide against occasional 
nuisance in the event of putrid blood beiug dealt with, there should be 
means of condensing the vapours that arise, and conducting such as fail 
to be condensed through a fire. 
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GcT-scRAPiNG, Gut-spinning, Prepakation of Sausagb Skins, 

Establishments ^1SITED. 



Bsteblishments 
TisiteoL 


Pate 


• 


Name. 


LocaUty. 


Other Businesses or 
Processes con jdned. 




Nov. 4, 


1875 


Link 


WhitechapeL 






,, 5 


j> 


Tracey - 


Belle Isle. 






» )* 


if 


Edwards - 


Do. 






„ 23 


ff 


Neville 


Tottenham. 






Dec. 11 


>» 


Totier 


St. George's South- 
wark. 






» j> 


>» 


Curtis 


Do. 






Jan. 5, 


1876 


Ford 


Railway arches, 
Kotherhithe. 






June 14 


» 


Cramer 


Clayton, Manches- 
ter. 






„ 15 


»» 


Sehlater - 


Salford. 






Aug. 16 


j» 


Spencer - 


Cheltenham. 






Dec. 4 


»> 


9 - 

• 


Glasgow. 






Jan. 11, 


1877 


Poulton - 


Kingston, Ports- 
mouth. 






„ 29 


» 


Day 


Reading - 


Slaughtering, bacoB 
curing. 




„ 30 


yt 


Thomas Hams - 


Calne 


Do. 




Feb. 6 


ff 


C. Harris - 


Do. 


Do. 




Mar. 15 


» 


Conlson - 


Cambridge 


Slaughtering. 




„ 28 


»> 


W. fk C. Forrest - 


Brediland, Paisley- 


Blood boiling and alba- 
men making. 



Nature of the 
business. 



Material used. 



Process. 



Scraping. 



** Gut-spinning " is the twisting of prepared gut into cord of various 
diameter for various purposes, i.e*., for ordinary catgut, for use in 
machinery, and for liddle-strings. Hence in different establishment! 
articles of different fineness and coarseness are jjrepared, from the mos 
delicate fiddle-string to a thick cAtgut cable. Sometimes all the« 
varieties are made in the same establishment. The first operatio 
however, in every instance is the "gut- scraping." For sausage ski 
the manipulation of the gut ceases here. 

The gut used for the above purposes is the small intestine of sh^ 
and hogs. It is said that the sheep's small intestine measures 25 to 
yards, and the hog's about 20 yards. The guts are collected fr-^ 
butchers, and in some establishments they are received from the count - 
or, packed with salt in barrels, from Ireland. In some establishme^ 
dried guts previously scraped are received from abroad for furtl'^ 
manipulation. For fine purposes, such as the making of fiddle-string 
only the best and freshest guts from the butcher can be used, but C 
coarser purposes their condition as to freshness is less material, a- 
sometimes they arrive at the works in an offensive condition. T* 
scraping is more easily effected when the gut is not quite fresh. 

The first operation in gut-scraping is to get rid of the contents of C 
gut. For this purpose it is thrown into a tub of water, by which a mg 
sits, and passes the gut between his fingers into another tub of wate 
pressing the contents along the cavity as he proceeds. In some worl 
water from a tap over which an end of the gut is slipped is run throug 
the gut. This is repeated several times until the gut is quite clean. A 
Mr. T. Harris' at Calne, the guts are then placed in brine for eight c 
ten days, and then for three or four days in cold water. 

The process of scraping is, in the larger establishments, performed b 
women. A bench or table is provided, at which a woman sits so 
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scrapes the gut with a wedge-shaped piece of wood as she passes it on Effluvium- 
aloiig tlie table before her. In some places I have seen the back of a p" B^lSd*'^ 
knife used for this purpose. By this process all the interior softer parts 
are detached and pass along the gut to the end, where they are dis- 
charged, the peritoneum of the gut, and probably a little of tlie muscular 
layer, being alone left. It is again thrown into water. 

The further treatment depends upon the use to which the scraped gut 
is to be applied. When it is to be used for sausage skins, the scraped 
guts are simply packed in barrels with salt. Such as are intended for 
making catgut or fiddle-strings are treated further. 

In some establishments scraped guts are dried for exportation. They Spinning, 
are stretched over frames, dried in a chamber artificially heated, and 
then tied up in bundles. When dried guts are received they arc soaked 
in water to prepare them for spinning. 

For making ordinary catgut no further preparation is needed than 
sewing together lengths of scraped gut with a needle and tlu'ead. Tliey 
then go to be spun by means of an ordinary spinning wheel. The 
number of strands of gut spun into a cord varies with the thickness of 
catgut required. Catgut of half an inch in thickness will have as 
nnmy as 700 strands of gut in it. When a length of catgut has been 
spun, it is dried by stretching it over pegs and exposing it (protected in 
some way from the weather) in the opem air. Before drying, however, 
it is customary to bleach it by stretching it upon a frame and putting 
it for about three days into a chamber where it is exposed to the action 
of the fumes of burning sulphur. 

The preparation of fiddle strings is a very delicate operation, and, for 
the finest violin strings, requires the utmost care. The best 
scraped guts alone are used, and such as havo any flaw in 
them are rejected. Each gut is treated separately. It is 
put into a clean earthenware pan containing a weak solution 
of carbonate of soda, and this solution is changed (a fresh 
pan being used each time) twice a day for seven or eight 
days, and, each time the gut is transferred, it is stripped 
through the ringed part of a strip of copper bent into the 
shape shown in the margin, the thumb being pressed upon 
the gut as it is passed through. After this treatment it is 
ready for spinning. The first strings of violins are made by 
twisting together three, or better four, such prepared guts. 
dut-scrapiDg establishments vary very much in character. My first charactorof 
erience of the process of gut scraping was obtained many years establishments. 

in a dirty little room at the end of a little blind court of small 
ses at Belle Isle. This was a horrible little place, but I have 
^ <2e seen worse. For instance, when I was at Salford, Dr. Tatham, 
t^ Medical Olficer of Health, took me to a place which had been 
ih complained of. It was a small, low, dilapidated, wooden shed 
41 field, and close to an inhabited house and a roadway. The 
ing, such as there was, consisted of some loose stones, and in 
centre was a kind of well or cesspit covered with some loose 
rds. Part of the drainage from the floor ran into this pit, which 
the only water supply available, and part into a filthy little 
^*^d just outside the door. The immediate surroundings, where pigs 
^O. fowls were kept, were also indescribably filthy. Only sausage 
^^ris were prepared here. When I was at Bilston, the Health Ofiicer 
txo\\red me the late site of a similar workshop, the occupants of which 
JJ^^l recently removed after proceedings under the Public Health Act. 
*^^e work of sausage-skin making Avas carried on in a small washhouse 
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in the yard at the rear of a pair of small houses in a side street. The 
yard was closely built in. Next the door of this washhouse yvss a filthy 
leaking cesspool privy. Happily all gut-scraping establishments are not 
like those which J have attempted to describe; but many of those 
devoted merely to the [)reparation of sausage skins, especially in large 
towns, are of this miserable character. Between this class of establish- 
ments, which are carried on by poor people, and the best kind of gut- 
spinning establishments, in which a fair amount of capital has been 
sunk, there ai*e all gratles. 

Speaking generally of gut scraping and gut spinning establishments 
(I except a very few, such as those I shall mention presently), they are 
the most intolerable of nuisances wherever they may chance to be 
located. Within the work.shop8 the stench is inconceivably horrible : 
few persons unaccustomed to it could bear to remain for a single 
minute in some scraping rooms that I have visited, and I myself have 
sometimes had a difficulty to restr«iin vomiting and to carry on the 
inquiries I was bent upon. The stench, after I have been in some of 
them for 20 minutes or half-an-hour, has so pertinaciously attached 
itself to my clothing and hair, that only repeated ablutions have removed 
the odour from my hair, and my clothing has retained the stench for 
days. It spreads from the workshop and yard all round the neighbour- 
hood, and often gives rise to such loud complaints that local authorities 
in some towns have insisted upon entire removal out of them. 

It would not be unreasonable to expect that where such putrid 
animal effluvia as proceed from gut-scraping establishments, pervade a 
neighbourhood, the public health in that neighbourhood would obviously 
suffer from them. But the several health officers I have questioned 
upon the subject have been unable to furnish me with any evidence, 
either that septic diseases prevailed more in such neighbourhoods than 
in other similarly peopled parts of their districts, or that there was more 
general sickness, or that zymotic diseases prevailed more, or were more 
fatal. It is quite possible (may I say probable ?) that the opinion they 
gave me upon this point resulted from imperfect observation. But it va 
very certain that there is no trade among all those I have inquired into, 
which is more fruitful in inducing those minor and temporary distn-^" 
bances of health which exposure to disgusting smells is apt to prodn^^ 
There is no occasion for a person to be in any way delicate to predisp ^^ 
him to this result. 



Establishment in 
Whitechapol. 



The sources from which nuisance arises in such works as these ^^}^ 
too obvious, from the description which I have given of them, to reqi^ ^^' 
enumeration. I need only say that they may arise either from the p^ ^^ 
mises themselves in which the work is candied on, or from depo^^' 
of refuse matters in inappropriate places or without due precautic^^* 
being taken to aiTest the offensive effluvia arising from them. I m^J^f 
therefore, at once pass on to the mode in which I have, in some es^^ 
blishments, found these sources of nuisance more or less obviated. 

Perhaps the most satisfactory course will be to desciibe some of the 
larger works I have visited, commencing with one where the nuisance 
was very considerable, and then giving a description of some works 
where the nuisance has, I understand, been prevented. 

The first establishment I shall describe is situated in a narrow street 
of small houses in Whitechapol, and tJie entrance leads to a yard filthy 
and stinking. Water from the workshop was at the time of my visit 
lying in pools in the yard, and scrapings from the guts were littered 
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al)out it; and there was an untrapped pipe drain opening, by which OnEfflayium- 
the more liquid refuse might find its way into the public sewer. §)?*b3iSu^ 
The building, entered from the yard, consists of a ground floor and 
an upper floor, the ground floor being devoted to the scraping depart- 
ment, and the upper floor to the spinning and preparation of fiddle- 
strings (a common arrangement in gut -spinning establishments). The 
ground floor room was most horribly oflensive. It was partly paved 
and partly boarded, but both imperfectly, and was everywhere exces- 
sively filthy from refuse matters long trodden in. The tubs and 
])lant in this port of the premises were as uncleansed as the premises 
themselves, and the work was being performed without any proper 
precautions or care not to spill or let fall refuse matter upon the 
floor. The upper floor was cleaner, and the part where the guts 
were being prepared for fiddle-strings presented nothing objectionable 
beyond the all-prevading smell from the lower regions. 

The next establishment I shall describe is that of Mr. Tracey, in Tracer's 
Belle Isle, Islington. Here, again, there are two floors, the lower fSS^^S^®^* ^ 
devoted to the scraping and the upper to the spinning and fiddle-string 
preparation. The buildings were erected for the purposes of this tnulo 
and all their arrangements have been directed accordingly. The yard 
was well paved, well drained, and clean, and the gi'ound floor of the 
building was also well and evenly paved, clean, and free from litter. 
All that was required was some scraping and lime-whiting of the walls 
against which the scraping bench was situated. The offensiveness of 
this room was comparatively trifling : but little work was going on at 
the time of my visit. The upper floor was clean, tidy, and inoffensive. 
There was no nuisance observable outside the premises. It would not 
have been suspected hy anyone that a gut-scraping establishment was 
there. 

But the most perfect establishment, in its arrangements, which 1 have Garner's 
seen is that of Mr. Garner, at Clayton, Manchester. He formerly had qw^?™^* ** 
works at Levenshohne, from which place he was compelled to remove, 
it is said, on account of the nuisance they were to the neighbourhood. 
A great outory was made when it became known that he was about to 
remove to Clayton, but, now that he is fully established there in his 
new works, the health officer tells me that no nuisance whatever is 
occasioned. He took me to the works with a view of showing them to 
me as model works of the kind. No work was proceeding on the day 
of my visit, but the arrangements of the workshops were clearly wsncli 
as to conduce to salubrity and avoidance of nuisance. At these works 
all the workshops are upon the ground floor. The room devoted to the 
scraping is very well paved, capacious, and very clean, both as respects 
the walls, floor, and plant. Along the whole length of the shed, beneath 
the paving, there is a drain to carry off the liquid refuse of the shop ; it 
is about afoot diameter and communicates, at the further end of the 
shop, directly with the ashpit of a boiler fire by means of an iron 
facing over the mouth of the ashpit. Hence all the air for the fire is 
derived from the drain. The drain openings in the shed are untrapped, 
and there is a good fall in the opposite direction to the fire towards the 
town sewers, between which and the workshop is interposed a manhole 
shaft, by which the drain can be arrived at outside the works, and 
cleared, if this should be at any time necessary. There is an unlimited 
supply of water from the i eighbouring canal, so that a perpetual flow 
of water through the drain is provided for. Mr. Gamer says he finds 
thai, by this means, he can keep the atmosphere of the workshop com- 
paratively sweet, air being drawn through it for the supply of the 
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boiler fire by the untrappcd drain openings, while the drain is kept 
clear by a constant flow of water. The spinning and drying are con- 
ducted under a long shed glazed at the sides along the whole length of 
50 yards with sliding sashes, like a greenhouse, which are open in the 
summer, but iu winter and damp weather are closed, and then the shed 
is artificially warmed for the drying of the catgut by a steam warming 
pipe carriecl along both sides near the floor. 

In none of my visits to works of this character have I seen any 
deodorants applied to such raw gut as comes to establishments in an 
oflensive condition, or to such as has been left to soak until offensive for 
the convenience of ready scraping, nor yet to the offensive refuse of 
the process, for the pui*pose of destroying their bad odour. But that 
the use of a chemical agent for the prevention of putrefaction in the 
fresh gilts is practicable, and practise<l successively in some establish- 
ments in France, is shown by the following extract which I take from 
M. de Freycinet's i-eport on Trade Sanitation,* the only work of the 
kind that I am acquainted with : — j 

" Le nettoyage ou separation de la membrane periton^ale dont une 
partic seulemente a ete enlevce par le d6gi*aissago a Tabattoir, s'ex^cute 
ordinairement a la suite d'lme fermentation putride qui constitue un des 
d«jtails les plus repoussants de cette Industrie. Cette maceration, dont 
la duree varie de huit jours a un mols selon la saison, a pour objet de 
decomposer en partie la muqueuse et de la rendre moins adh6i*ente, afin 
que les ouvriers puissent la detacher sans risque de nuire ^ la qualite 
des boyaux. Quelques industriels commencent a adopter le procM^ 
Labarraque, consistant a immerger les intestins dans une solution de 
chlorure de sonde, ce qui dispense de toute fermentation putride. La 
labrique de MM. Monnier et Dutripon, aEyBines(Gironde),remarquable 
d'ailleurs par I'ordre et la proprete qui y regnent, marche dans ces con- 
ditions depuis trois ans. Aujourd*hui quelques heures suffisent pour 
permettree d'effectuer le ratissage des boyaux." J 

The only place that I have visited in which an antiseptic solution is 
used is Mr. Coulson's sausage manufactory in Cambridge. Here it has 
been the habit for some time past, on the suggestion of Dr. Anningson,' 
the Medical OfHcer of Health, to immerse the fresh guts for a few days 
before scraping them in a weak solution of chloralum. Mr. CoulsoR 
tells me that while this practice has eventuated in doing away with afl. 
nuisance, it has not injured the guts, nor rendered the scraping of tke^ 
in any way more difficult. 

It follows from all that has prexjeded, that the essentials for carryS^^ 
on this trade in a manner devoid of nuisance are : — 1 . A build J33^' 



* The title of the work is, " Rapport sur TAssainissement des Fabriques ou 
procedcs d'industries insalubres en France, Angleterre et dans la Belgique 

" Prusse lihenane, par M. Charles de Freycinet. Public parordre de son Excelled 

" M. le Ministre de T Agriculture, du Commerce et des Travaux publiques. 

" ])unod, 1«66." 

f I must, however, except Dr. Waller Lewis' " Ileport on the Laws and Ordi 
nances in force in France for the Regulation of Noxious Trades and Occupations^ ^ 

[Presented to both Houses of Parliament by command of Her Majesty.] 1855. 
X M. de li'reycinet adds — " Le conseil d'hygi5ne publique de la Girondo est telC*^ 
iiient convaiucu de la supeiiorite de ce procede, qu'il le rend mainteuant obligato: ^^ 

" Ainsi un arrfite du juin 1864, relatif k la boyauderic de Madame Veuve Chreti^^ ' 
porte la clause suivante : Art. 10. Lorsque les boyaux auront 6x6 degndsses ^ 
retourncs, on emploiera du chlorure de sonde k 12 ou 13 degres k dose de 1*5^^^ 
grammes dans deux ou trois seaux d'eau pour un touneau renfermant les intestic^^ 
gr^les de 50 boeufs." 
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specially erected or carefully adapted to the peculiarities of the trade, on Effluvium- 

sufficiently spacious^ and situated as far as practicable in a locality not pp^^JuJpJtl*^ 

closely built in. The chamber where any of the more offensive parts 

of the trade are conducted should have no direct communication with 

other rooms. It should be lighted either from the sides or roof with 

windows incapable of being opened, and ventilation should bo provided 

for independently. It appears to me that the best mode of managing 

this would be to arrange for the drawing off* of the foul air of the 

chamber continuously, and conducting it through a lire, or first through 

a screen of wood charcoal and then through a fire, and that the air for 

the supply of the room should bo drawn from the outside through 

screens, or properly arranged boxes, containing wood charcoal, duly 

protected from wet and damp, and from time to time renewed, which 

when the room was shut up at night would serve to arrest the passage 

outwards of offensive effluvia. The inner walls to the height of about 

6 feet, should be covered with some impervious material capable of being 

washed, such as smooth cement or sheet zinc. 2. The floor should bo 

paved with au impervious paving, preferably jointless, and it should be 

properly sloped to a duly trapped drain guUy. 3. There should be an 

unrestricted supply of water. 4. Scrupulous cleanliness should be 

observed in the conduct of the business. The floor should be tept 

constantly sprinkled with some deodorant solution, such as of carbolic 

acid or chloride of lime ; no unnecessary litter should be allowed, and 

any that may be made should bo frequently swept up, and, together 

with refuse matters and scrapings, should be deposited, with the 

addition of a deodorant, in appropriate vessels made of some impervious 

material, such as galvanized iron, and covered with covers of like material 

when not required to be open for use. At the close of each day's work 

the floor and walls to the height of the impervious portion should 

bo washed down with water containing some deodorant, and all tubs, 

tables, benches, and utensils that have been in use should bo similarly 

cleansed. The inner walls and ceilings should be periodically lime- 

whited. 5. All undried gut brought upon the premises should be 

brought in closed impei'vious vessels, which should not bo opened 

except in the chamber where they are to be manipulated, and all refuse 

matters should be removed from the premises daily in the closed vessels 

in which they are deposited. Any gut which arrives in an offensive 

condition should at once be placed in a deodorant solution ; and 

some antiseptic solution should (as appears to be practicable) be used 

for the soaking even of fresh guts on their first arrival. 6. Great 

care should be taken in dealing with the refuse matters after removal 

from the premises. If deposited anywhere upon land the matters 

should at once be covered over with a layer of fresh earth. At 

Mr. T. Harris' at Calne, where the nuisance from the deposit of refuse 

in his farm premises was at one time intolerable at a distance of several 

"hundred yards, the nuisance has, without altering the position of the 

deposit, been obviated. A wall of straw litter is made, enclosing a 

space within which the refuse is thrown, and the offensive matter is 

dmmediately covered up with dry earth and ashes : this building up of 

the wall and deposit of refuse and earth is continued until a sufficient 

mound is raised. When it becomes necessary to remove this as manure, 

it is removed inoffensively. Such a stack as this should, however, be 

protected from the rain. 
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Name. 


Locality. 


Other BoshiesNs or 
Prooeuei conjoiiied. 


Nov. 5, 


1875 


Broach 


Belle Isle. 




Dec. 11 


» 


Abel 


St. George's South- 
wark. 


Stnif-melting. 


» M 


>» 


Hoare 


Do. 


Do. 


Jan. 5, 


1876 


Torr 


Dcptford - 


Manufacture of animal 
charcoal and sulphate 
of ammonia. 


» 11 


»i 


Grabriel Scott 


Nursling, South- 
ampton. 


Manufacture of artificial 
manure. 


„ 21 




G. Lockjer and 
Sons. 


Bristol 


Manufacture of anunal 
charcoal and sulphate 
of ammonia. 


>» j» 


»» 


H. & T. Proctor - 


Bristol - 


Manufacture of artificial 
manure. 


Feb. 23 


») 


Uarris 


Stratford - 


Fat-melting. 


» >» 


)> 


Seaborne - 


Do. - 


Do. 


„ 24 


>» 


Hunt 


Bow Bridge 


Manufacture of artificial 
manure. 


Mar. 20 


» 


Morris and Griffin 


Wolverhampton - 


(Steaming), manufac- 
ture of artificial 
manure, and sulphuiie 
acid. 


April 26 


» 


Walker - 


Nottingham. 




» » 


» 


Hall 


Do. - 


Potted meat making, 
size making. 


May 13 


» 


Packard & Co. - 


Bramford, Ipsif ich 


(Steaming), manufac- 
ture of artificial 






1 


* 


manure. 


,, 16 


» 


Vickers and Son - 


Manchester 


Manufacture of sise, 
soap, and manure, &c. 


» 17 


» 


S. Smith - 


Do. - 


Bone button making. 


June 1 


M 


Phillips - ■ 


Leeds 


(Bone steaming), manure 
making. 


Nov. 16 


» 


E.Cook - 


Bow Bridge 


Fat - melting, soap 
making. 


Jan 10, 


1877 


? - 


Near Portsmouth - 


Pig-keeping. 


Feb. 13 


» 


Proctor and Ry- 
land. 


Birmingham 


Manufacture of artificial 
manure. 


Mar. 26 


)} 


Burrell - 


Newcastle-on-Tyne 


Do. 


„ 28 


j> 


J. Poynter and 
Sou. 


Greenock - 


(Steaming), manu£^* 
turo of animal cfctfX" 
coal and sulphaL^ * 


















ammonia, ma-«^^ 










making, &c. 



Kinds of 
establishments 
where bonos 
are boiled. 



Butchers' bones, bones of horses and domestic cattle, and dom^^*^ 
refuse bones from the stores of what are called ** marine store deal^^^^ 
are boiled in several kinds of establishments with a double ob^IIlU^ 
1 St. For the extraction of the fat they contain ; 2nd. To «r^ P 



VIZ. 



pare the bones for further trade applications. Hence we find bc:^^^' 
boiled in establishments where nothing but bone-boiling is carried ^ 

or where only the rendering of butchers' fat or kitchen stuff is 
joined with it; in soap works, manure works, knackeries, manu 
tories of bone buttons, &c., animal charcoal manufactories, drippiX'^i?' 
makers' establishments, or establishments for size making, Ac -"* 
some of these places any bones are boiled indiscriminately ; in othe^ 



Oi 



117 

only bones of a selected kind are boiled. Equally varied is the On Eonuvium- 

extent to which the process is applied in dijfferent kinds of establish- Dr/ijStard!'^ 

ments. In bone-boiling establishments par excellence 20 or 30 tons are 

boiled in the course of a week. In some small establishments, where 

selected bones ai*e boiled in preparation for some special future appli- 

tion of them, only a ton or two, perhaps, are boiled in the course of a 

week. Hence, too, it arises that the mode of boiling and the duration 

of the boiling differ in different establishments, and that in some a 

process of steaming under pressure is preferred to one of boiling, as 

on the whole more suitable. 

Bones are not often boiled in the open air. The process is usually Process, 
conducted under a shed or within a closed building. They are usually 
boiled in large iron pans or boilei*s, or tanks ; sometimes quite open, at 
other times provided with a lid. Heat is applied either by a fire 
beneath the pan or by perforated steam p^ipes introduced to the bottom 
of the pan. The long bones of the larger animals which contain marrow 
are first sawn through, usually with a circular revolving saw, so as to 
separate the ends from the sliank and to open the central cavity con- 
taining the marrow. Sometimes the shanks are split with a hatchet or 
sawn along their whole length. Shorter bones and flat bones are 
usually simply sawn across. When the boiling has been carried far 
enough, and all the fat is believed to be extracted, the fat is skimmed 
off. 

Thus far the process is similar in all works where bones ai'e boiled in 
boilers or tanks. But the duration of the boiling is not always the 
same. Where the object is merely to extract the fat from the bones and 
to prepare them for bone-manure making, a few hours' boiling suffices ; 
but when there is in view the further object of making size from the 
bones, the boiling is, with occasional adilitions of water as it boils away, 
continued for four or five days and nights. The subsequent dealing 
with the boiled bones and liquor also varies with the object in view. 
Thus at the ordinary bone-boiling establishments it is customary to 
discharge the boiled bones into a brick chamber, which is termed the 
" bone-hole," where they lie, and in time become dry by a process of 
spontaneous heating. They remain there until the bone-hole is filled 
and requires emptying. The bone-hole is usually sufficiently capacious 
to hold a week or ten days' working, sometimes more. When bones are 
boiled at manure works or at soap works it is common to dry them in a 
<ihamber by the same process. 

The best long bones ai*e, after boiling, reserved for making bone 
l)uttons and bone handles of various kinds j and to preserve their white 
€3olour they are thrown into a tank of cold water as soon as they are 
taken from the boiling pans. 

At ordinary bone-boiling establishments the residual liquor^ although 
c2ontaining more or less gelatin, is run off into the drains. But in esta- 
Iblishments where size is made, the gelatinous liquor, obtained by the 
prolonged boiling, is drawn off by a tap from the lower part of the 
'%)oiler, and is subsequently boiled down to the requisite consistence, 
either in the same or another similar boiler, from which it is usually 
^Irawn off into casks for sale. 

Bone-boiling, as ordinarily carried on in large bone-boiling establish- Effluvium- 
^ents, is often a cause of considerable annoyance to the neighbours. "" *®"*^' 
In small establishments where fresh butchers* bones are used for making 
dripping, or where heads of oxen are used for making potted meat, and 
the bones are subsequently boiled for size making, the nuisance is at its 
minimum. But large establishments where several tons of bones are 
boiled daily for subsequent use in manure making, or to obtain f'ut for 
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iho mnniifticturc of soap, have over and over again been made the 
subject of complaints, and have required the interference of local 
authorities for their regulation and amendment. The disagreeable smell 
may extend for 100 yards or more around the works, according to the 
direction of the wind. 

The sources of nuisances from boue-boiliug establishments may be 
one or more of the following : — 

1st. The reception and retention on the premises, especially in the 
open air, of stale or semi-putrid bones, such as are supplied from marine 
store dealers, who i)urchase them in driblets from private houses in 
London and other large towns, and themselves retain them until a 
sufficient bulk has accumulated to render it worth while to send them 
away. 

2nd. The process of boiling. Where fresh bones from the butcher 
are boiled, the steam which issues has merely a brothy odour, which, 
although not nauseous, is sufficiently unpleasant, if pretty constant or if 
it is frequently blown by the wind into the windows of adjoining 
dwelling-houses. But when the bones are stale or putrid, a nauseous 
character is added to the smell, which may then travel with the wind to 
a considerable distance. This putridity of the bones and vapour is 
more likely to happen in the summer time than in the winter season, 
and it is in hot weather that such a smell as this is least readily tolerated. 
Similar steam is given off when the charge of boiled bones is removed 
hot from the boiler. 

3rd. But the principal source of nuisance is ordinary bone-boiling is 
the effluvia from the bone-hole. When recently boiled l>ones are 
heaped together the heat from superficial decomposition, and large 
volumes of steam having a veiy offensive musty ammoniacal odour rwc 
from thera. This steam fills the bone-hole or chamber to such an extent 
that it stings the eyes and nostrils of a person entering it, when bones 
have been lying there for a week or longer. The vapour escapes from 
the roof, which is sometimes furnished with a skylight which is opened 
to permit its escape, or from louvres provided for the same purpose. This 
offensive efiluviuin travels faither, and is usually more seriously com- 
plained of than that from the mere process of boiling. 

4th. I heard of one small establishment where bones are boiled for 
size, and subsequently thrown into cold water, which had in the summer 
time been made the subject of complaint by the neighbours, on the 
ground of the offensive smell issuing from a drain down which some 
liquid from the works had been cast. It was found that the source of 
the nuisance was the discharge into the di"ain of the cold water in which 
the bones had been soaked or cooled, and which had been allowed to 
stand until it had become putrid. 

With the oxoeption of the occasional production of the series of 
temporary i'unctional disturbances refeiTcd to in the introductory part 
of this lioport, such as nausea, loss of appetite, a sense of depression, 
and headache, I have not been able to discover that any serious efife«* 
upon health has l)een occasioned by exposure to the effluvia from bone- 
boiling establishments. 

As respects the mode of preventing or minimising the seven! 
nuisances which may arise from bone-boiling works : — 

1st. The nuisance arising from the reception and storing of stale and 
semi-putrid bones may be obviated by their transmission and storagB 
in tarred bags or other closed receptacles, and by their ulilisBlion aa 
speedily after reception as may be ; or if the bones are placed in a heap 
in the works, they may be in great measure prevented from being i 
nuisance by covering the heap with a tarpaulin. 
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2nd. The steam from the boilers is a nuisance very much according On Kffluvium- 
to the elevation at which it is discharged. When discharged at a DnBuSL"*^ 
considerable height it rapidly diffuses itself, and docs not usually fall to 
the ground in a sufficiently dense form to create a nuisance. Hence, 
where practicable, one mode of preventing this nuisance is to boil in a 
closed boiler provided with a channel or flue to conduct the steam into 
a sufficiently tall chimney shaft. At many of the works I have visited 
the boiling, formerly effected by means of a fire under the ^mn, is now 
effected by means of free steam, and it is said that the alteration has 
resulted in a diminution of the nuisance. The best boiling arrange- Description of 
ments I have seen are at Vickers' soap and manure works, at Miles JstftbHshment at 
Platting, Manchester. Messrs. Vickers are very earnest, and take an Manchester. 
interest in endeavouring to carry on their offensive ti'ade without 
creating nuisance. At these works they make bono size, so that the 
boiling of each charge is prolonged to four days and nights. The 
following description of their plant and arrangements may therefore 
be useful. The bones which they receive are principally from the 
butchers, marine store dealers, and horse slaughterers. The bones first 
undergo a rough crushing. Tlie boilers consist of five square, covered, 
wrought-iron vessels, each capable of boiling about 12 tons of bones at 
one charge. They are arranged in a bank. Each boiler is provided at 
the top with an opening in the cover, about 3 ft. diameter, which 
opening during the boiling is closed by a door or cover. A sufficient 
quantity of water is added to the bones, and the boiling is effected by 
close steam. At the end of 15 hours' continuous simmering the fat, 
which by that time is extracted, is removed. The steam is shut off, 
sufficient water is added to bring the fat which floats on the surface 
to near the top of the boiler, and it is ladled out through the charging 
opening. This i-emoval of fat is repeated after a further six hours' 
simmering, and then the boiling is commenced for the extraction of the 
gelatine. When the boiling is completely finished, that is to say, after 
three or four days and nights continuous boiling, the liquor is run out 
by a pipe and tap from the lower part of the boiler into another similar 
boiler at a lower level, heated in the siime way, and here it is boiled 
down to the required consistence for size. It is then run off by a pipe 
into shallow iron vats, which are 8 or 10 inches deep, to cool and 
gelatinise. This size, it is said, is that used by dyers, and for stiffening 
calico goods. No alum is used, since it would rendtT the size, it is said, 
unfit for the use to which it is to be applied. The charge of boiled 
bones, after running off the liquor from the first boiler, is drawn out by 
an opening in the side of the boiler, which during boiling is kept closely 
fastened up by a door fitting accurately and secured by some clamps. 
The steam from both the bone boilers and the size evaporating pan is 
carried off by a wide pipe fitted to the cover of each, and communicating 
with a flue which, after passing by the end of the flues from the steam 
boilers, conducts it, together with the highly heated gases from these 
flues into a chimney stack 210 feet high. The draught from this 
chimney is sufficiently great to cause a strong iu-draught into the 
l)oilers whenever any of tliem are opened. The bones are drawn hot 
from the boiler, and are convoyed to a l)one shed in another part of the 
premises. More or less disagreeable steam must be given off during 
this part of the process ; but the sheds and buildings are very capacious 
and lofty, so that any steam diffused through them from this cause is 
well diluted before it reaches the outside atmosphere in the street. The 
steam from tlie actual process of boiling, however, is thoroughly disposed 
of. At these works about 80 tons of bones are boiled per week. Method a* , 

At Hunt's bone works, at Bow Bridge, the boiling is effected by free Sow Bridge.** 
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^tc-ain in lon<; open tanks arranged in a lofty chamber, which is closed 
up, and the vapours discharged into it are drawn off (as also from the 
chamber whore the boiled bones heat and dry and from all other parts of 
the works) by means of a powerful fan, and are passed together with 
the rest of the vapours, first, through a shower of water and then through 
n fire, on tlieir way for final discharge by a tall chimney shaft. This, 
too, is very etlbctual, and moreover, obviates any nuisance from the dis- 
charge and drying of the boiIe<l bones. 

In small establishments where a fire under the pan is used, and no 
tall ehiiuney is available, endeavours nre often made to lessen the 
iiulsanee by covering the pan or boiler with a wowlen cover, or close- 
littiii«r hood, having a portion in fix»nt hinged so that it can be raised 
for observation ot' the prenress, or tor stirring the contents of the pan or 
removing fat. From the space between the boiler and the cover or hooil, 
a tine conducts the steam into the ashpit of the fire beneath. The 
ashpit is provideci with a clt»se fitting door, so tliat all the air required 
by iho tjro must ci.ter beneath the lid. pass over the surface of the contents 
of the pan and carry the t"tt:;m with it through the fire to the chimney. 
This arrangement, which is similar to that descril»ed and figured as in 
u^e for fat melting (Fig. 4. p. 95), sometimes answers the required 
purpose pri ity well, but the citiieulty I have experienced with it in my 
own t'oraier liealth otllivrV district at Islington has been that of ensuring 
its proper i:so. I'nles* the n;:isrer'> eye is continually on his workmen, 
t!».«\v aiv :ipi re Itave tl\e a-^hpit «lc-or open to improve the draught (as 
tliiy iar.cy>, or till y allow the ashpit and the space in which the door 
r.Kwes to becor.'.o eb.okol up with ashes, cr they take or break ofi^ the 
»uvr alivgtihir. Oihti- liiiapiJaiio::? al*o rea«iily cccur and wholly 
do>::vv the ctiiciovov o: the a: : ar.vf.;?. This arrarct-ment is too much 
under :!.e Cvr.:roI e:' the wv-.-kiiu:!. Besitlcs there i< no provision 



rspiiv.sr :v,:i>;uue whc:: ti.e o^.a^ur *.f txiled bones is removed. At 
ll;iv:i<* e>::i". i:^/. ::••.:•.: a: S:r:;::V:d, where free steam is used, the boilers 
a.v vv\e7id ar.d tV.o sit a::: :> drs.w:i ot!' by a fan to the toiler fires. Aj« 
.■« Tx :v.tviy v: rjo r.v.isar.Ct s ?>::::^:::r.rs arising, although only temporarily, 
»i"sv:.r.:gc c: :::o he: Voiie^i h-or.es, xr has c-ecurred to me to 
' ;r. :*.*. 5o:r.c v;i><< :hv: Ivr.e? :uii:h: Ve le:: to o«:ol in the pan for 



^« ■ ft r ►* ft 
V « - ft a •( 



V .(. 



V . 



X. v..>v-..:;rO.". ^^ • 

• • * • 



- ;».-. 



^ « «<■ ft. 



.%«•>. • V • 



t:x:c-?:.:3 of the practice i adopted m 
hav.k Icr.'S cf tbrowirig them into cold water 
Bv.: :h.r: ::::»v U- ira^iicalle •:: "ections to both 



s!-;v:s 



rhc vr.wtijc c:' 5:\:r;;v:.: •« :ht :h: rixn rcii^s Iv stcaziin^ lEsteaA ^^ 



•*■.*, * ■ ft ft ••w* ■*• 

« m ^a *■' ft ft ^ «taa • 



.1.. 



vuvl &: <::v.v '.v.:rk<. A\"hilr :h:s is applicable to ^^ 
"v" t>!AV.:<h::u":s, as :*:r iLSiAnce, where the b*::"*^ 
•.:-::.: y :.r r.uir.v.rc um^::,;. :: :^ : -:sr.y no: app:ic^*^ 
:? V. h^rx VcirS ;*rY r.cTv rcilr^.. :z £.ccount ef 

This iL-erhcd is in u5 



A.": 



.1-.. 



a 



. . . -r ? .1- .; ^-- r-*.- < w.;:.n< >• * a". -■.;s; -ci:'-: v c: s? . ;i: >A':;.Tcrnamt:::^ 

• •^•-, ft « • ^r^ » m -^ -• 4^ff — ■■ »1 I 

■ *•••• " ' « X- • • •• » ^^ Tit 

■ft ■-■•-*•«* ft V^ ft ft«>. _KK .. . .*k ^^ .K__K-.MM *«»« ^^.- «W ftB ft ^ • ■■■ «. Bb m ^m • * «B Bk ■ 



. ». ... 



» • 



■ ' :h . Th ; '. •: r ■. s are ::::ro« luce 

. • V ^. ■ I .".:•: rs. ^:. .:?. :irt c :'>seLV cc---^ . 

;;j.::-i *:ci.c: i.i.«:-: ->*?- Fahr-^ 



A 



^\. 



e 

i 
hi 



-v. .t 



-n- . .U 



• ft 



1 ^ •fci* 



<^- 



%ftw« <m ■ * • 



.;^ ±.. .. T -A*. .:■ TXmlC-c*!- 
■* h • .7 ..'.:vT :h: -i: 's .ir-^w:: c« irv a taf f* 






i.i~r*.i z:<r c-c-ow. 



'i *<t - 






121 

They are much more brittle than bones boiled in the ordinary way, and On Effluvium- 
are more easily ground. They are in a condition to grind immediately, Dn iSSSi!*^ 
so that the bone-hole or storing chamber is dispensed with. Several 
obvious advantages attach to this process. At these works the cylinder 
is capable of steaming at one charge 2 tons 6^ cwt. of bones, which 
yield 87 or 88 lbs. of fat to the ton. This apparatus was the subject of 
a patent by Mr. Fuller, of Morris and Griffin's works (No. 893, March 
29, 1865). 

At Proctor and Kyland's manure works in Birmingham a strong iron Method at 
cylinder is in use, in which the bones are first boiled with water by means ?^**j;.*™^ ^ 
of free steam thrown in for the extraction of the fat, and subsequently Birmingham, 
steamed for the extraction of gelatin. (Plate 9.) There are two such 
cylinders, each capable of boiling at one time six or seven tons of bones. 
At the upper end of the cylinder is a short neck surrounding the charging 
opening which is capable of being closed down with a close-fitting 
cover, and at this part the steam pipe which descends to the bottom 
of the cylinder enters, and the waste steam pipe passes out. At the lower 
part of the cylinder is a wooden false bottom to support the bones, and 
opposite to it on one side a man-hole (with close-fitting door) by which 
the boiled bones are finally removed. Entering at the side there is a pipe 
by which cold water can be thrown in from a cistern above ; and at the 
bottom there is a pipe for drawing off liquid matters. This pipe has 
two branches v^th appropriate taps ; one branch leads to a drain and the 
other to a tank. The bones are first boiled with water by the agency 
of free steam ; when sufficiently boiled the steam is turned off and time 
is given for the fat to separate, and then cold water is thrown in below 
to raise the fat to the level of the charging opening, where it is run down 
a pipe into a receiving vessel below. The water is then run off into the 
drain, the top cover mstened down again, and the bones are steamed at 
a pressure of about 50 lbs. to the inch for extraction of gelatine. After 
some hours the gelatine is run off into a tank and the bones are drawn 
out by the man-hole near the bottom of the cylinder. All waste steam is 
passed off by a pipe above, which after a long course through the works 
(during which course some of the steam becomes condensed), dips some 
18 inches into an underground tank of water — the same tank which will 
be described (p. 170), and figured (Plate 16), in describing' the arrange- 
ments for manure making on the same premises. The gelatine is used 
for admixture with some kinds of manure. This arrangement obviates 
all nuisance from the actual boiling and steaming; but the bones sub- 
sequently removed to the bone shod heat and give off offensive vapour, 
although apparently not so much as bones boiled in the ordinary way. 
The bones are discharged in a friable condition, but not in so friable 
a condition as from Fullei-'s patent cylinder. 

I have already described Mr. Dole's arrangement under the head of 
fat-melting (p. 92). The arrangements at Mr. Adams' knackery, in 
Jiirmiugham, described and figured (Plate 6, p. 85) under the head 
of " Boiling of fiesh, &c.," is well adapted to some kinds of bone boiling. 

3rd. In some smaller bone-boiling establishments I have seen attempts Modes of 
made to obviate the bone-hole nuisance by carrj'ingapipefromthe upper "bJJnoifoie" 
part of the chamber into the chimney of the establishment ; but as in nuisance. 
none of these instances has the chimney been such as to cause a sufficient 
<lraught, all such attempts have been failures. At Harris's establish- At Harris' works 
inent, at Stratford, the bone-hole is a close brick chamber from which st-ratfoni. 
at tho roof there is a channel leading to a fan which draws air through 
the chamber, and sends it with the ammoniacal vapours through the 
boiler fii-e. This appears to have been fairly successful. At Hunt's bone ^tUuiifH works 
works, at Bow Bridge, where in former years the spontaneous heating of Bow BridKe. 

B 1400. I 
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heat. 



On EffluvSom- the boiled bones was a sonrce of much nuisance, all nuisance is now 
g«i«ncM^y obviated by the use of the fan and other arrangements already described, 
At BroMh's ^y which the vapours are drawn from the chamber and condensed by 
works. Belle Isle, water or burned (j^e*' Manure Making," p. 162). At Broach's establish- 
Use of artificial ment at Belle Isle an attempt was made, when I was medical officer of 

health in the district, to dispense with the bone-hole altogether, and to 
dry the boiled l)ones by artificial heat. The attempt has proved so suc- 
cessful that the method has been continued up to the present time. The 
drying chamber is closed with the exception of two openings, each 
about a foot square, in the wall at one end. It is provided with racks, 
upon which the bones as they come from the boilers are spread. There 
arc coke fires placed on hearths near the middle of the chamber, but 
there is no chimney. This chamber will dry two tons of bones at one 
time, and the time occupied is 24 hours ; three sacks of coke being con- 
sumed in the process. It is said that the temperature of the chamber 
can be raised to 160° or 200^. In the first part of the drying the 
openings in the wall are left free for steam to escape, but thej are sub- 
sequently closed up. There is a make-shift, experimental character 
about this chamber which rcndei-s it open to improvement ; but it is 
effectual in preventing nuisance. I know of no establishment where a 
similar method has been adopted. 

4th. The remedy for any such source of nuisance as the fourth 
referred to, is too obvious to i-equii*e mentioning. 
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So far as I have been able to ascertain, there are but few 
animal charcoal in this country. The three largest makers are G. 
at Deptford, G. Lockyer and Sons at Bristol, and J. Poyni^r and Sois:^^ 
Greenock, and there are one or two smaller makers ; all but one of ih-^"'^ 
whose works I have seen also manufacture sulphate of ammonia fr ^^ 
the r(?sidual condensed liquors. At all these works, then, there ^^^ 
arnuigements made, having for their object not only the productioa ^ 
bone charcoal, but also the condensation and utilisation of the bye-p^^ 
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ducts more or less complutely. On the Continent, as for example near on Effluvium- 
Paris, I have seen bonci charcoal made in a much rougher fashion, JDr!^B3?itfd!*^ 
namely, by heating the bones in iron pots of due construction piled up in 
a furnace. Under this arrangement such of the volatalised matters as 
escape being bm*ned pass off into the outer atmosphere by the furnace 
chimney. I have seen nothing of the kind in this country, although it 
is quite possible that this mode of manufacture may be practised some- 
where. It cannot fail to be productive of considerable nuisance. 

The processes carried on at animal charcoal works in this country, then, Process, 
include: 1. The boiling of the bones for the extraction of the fat, and 
sometimes also of some gelatine or size. 2. The distillation of the bones 
and their subsequent manipulation. 3. The condensation of the liquors 
and the utilisation of them. 4. The collection and utilisation of the gas 
produced ; and 5. Sometimes the manufacture of an artificial manure. 
It will be convenient to consider the several processes in this order. 

1. Bone boiling, or bone steaming, which is sometimes substituted for 
the boiling, is conducted in one of the several modes already described 
under the head of **' Bone boiling." But at animal charcoal works it 
is not requisite to dry the bones before distillation. The boiled or 
steamed bones are at once wheeled into the retort house for distillation. 

2. The distillation of the bones is effected in iron retorts resembling 
veiy much those used in the distillation of coal for ordinary gas making. 
They are arranged horizontally in banks in a retort house, and are 
heated by fires beneath, the flames of which pass among them and liaise 
them to a red heat. The open end of the retort projects a few inches 
beyond the line of the brickwork, and is fitied with an iron disc or 
cover, which, when the retort has been charged, is fastened and luted on. 
From the projecting end of the retoi-t an iron pipe, about 3 inches 
diameter, conducts the vapours given off to the condensing apparatus. 
The distillation is continued for many hours, since it is essential that 
the hones shall be thoroughly charred. At some works an exhausting 
engine is in use to assist the carrying off of the vapours. When the 
bones are sufficiently burned the cover of the retort is removed, and the 
charge is drawn by raking out the charcoal into iron vessels (some- 
times placed upon low wheels), each of a capacity sufficient to contain 
one charge. The charred bones nearest the opening not being fully 
burned are first removed, laid upon the heap of boiled bones, quenched 
with a little water, and subsequently returned to the retorts. The 
raking out occupies two or three minutes. An iron cover is then laid 
on the vessel, and luted round the edges so as to exclude the air. The 
whole is in this condition transferred to some place outside the retort 
house to become cold. When cold the charcoal is crushed to a coarse 
powder, the dust sifted out for the manufacture of manure, and the coarse 
part packed for sale to sugar refiners, &c. 

3. The arrangements for condensation of the condensable part of 
the volatile products of the distillation resemble in principle, and also 
in the best works very much in detail also, those in use in gasworks for 
the condensation of the condensable products of the distillation of coal. 
Roughly, as two kinds of liquids, namely, tar and ammoniacal liquor, 
are condensed in the condensing apparatus in coal distillation, so in 
the distillation of bones two kinds of liquid are condensed, namely, 
bone-oil* and ammoniacal liquor. Perhaps the most lucid mode of 



♦ Bone oil is an exceedingly complex substance of a peculiarly disagreeable 
odour. An elaborate investigation of it was made by Dr. Thomas Anderson who in 
1848 published his results in the Transactions of the lloyal Society of Edinburgh. 
According to this observer, a piece of fir wood, moistened with hydrochloric acid and 
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explaining the method of condensation will be first to describe that in 
use at the most perfect works (so far as the prevention of nuisance is 
concerned) that I have \isited, namely, those of J. Poynter at 
Greenock, and then to point out some modifications I have observed at 
other works. Plate 10 is a plan of the apparatus in use at Mr. Poynter's 
works. The pipes ascending from the retorts to above the level of the 
bank bend downwards, and dip into a wide iron pipe running hori- 
zontallj about a foot above the bank, and containing water. This 
corresponds to the hydraulic main in ordinary gasworks, and in it the 
first deposition of the condensable matter of the vapours takes place. 
The vapours next pass by the pipes A A to a continuous condenser B 
similar to that used in gasworks. It consists of a series of iron pipes 
arranged in pairs communicating (like syphon pipes) above and opening 
below into receivers or boxes, into which the condensed liquids fall, and 
where they collect. These pipes are freely exposed to the cooling opera- 
tion of the external air. Fi'om the last of these pipes the gas, still 
containing condensable vapours, is conducted through two coke scrub* 
bers C C or cylinders packed with coke, through which is made to 
trickle down from a box E above, either water or ammoniacal liquor 
pumped up to it from K which is a well of such liquor below. The 
well K receives ammoniacal liquor from the scrubbers, and the liquor is 
thus made to circulate through the scrubbers until it has attained the 
desired strength. The gas after being thus washed passes away by the 
pipe D to be further dealt with elsewhere. The liquors (bone-oil, and 
ammoniacal liquor) condensed in the continuous condenser are first 
received from it in a deep narrow square vessel F, where the first 
rough separation of the one from the other takes place, the bone-oil 
coming to the top end and the ammoniacal liquor sinking to the bottom. 
The liquids here are prevented from rising above a certain height by 
an arrangement for drawing off these two products separately. The oil 
is allowed to flow off at the surface by an inch pipe W to a tank or 
barrel V sunk in the ground, while the liquor runs away by a wider 
pipe G which is bent like a syphon and dips into the liquor below the 
oil, the top of the syphon being at the same level as the pipe which 
caiTies off the oil. This pipe conveys it into a receiver H. This am- 
moniacal liquor still contains a large quantity of oil, and to separate 
the latter more completely the liquor is next pumped through the pipe I 
into a subsiding vessel M (in this instance a long cylindrical boiler)* 
having taps at one end, for drawing off the oil. The oil is from time ^ 
time drawn off into the oil tank V, and the liquor is pumped out M 
means of the pipe X which extends to the very bottom of the to»5^*^ 
through the pipe L into the still N. But the oil in the tank V cont^^^^, 
ammonia which it is worth while to recover. It is, therefore, pum-J^^.^ 
from V into another tank a placed above the receiver H, and stea^^i* -% 
thrown in by the perforated pipe b so as to wash out the ammonia. Cr 
. bottom of this tank falls in the centre, where the liquor deposited 0f 
the steaming collects, and where it may be drawn up by the pi 
either into a barrel d for conveyance to the still or into the receiver" 
The position of the pump by which all the pumping is ^rforme 
shown at J. 

At Terr's works at Deptford the an'angements for condensation ar 
most respects similar. There is a continuous condenser, but both 




held over the mouth of a vessel containing it rapidly acquires the dark peddish-pntF^jj 
colour which is characteristic of the pyrrol of Hunge. Acid agitated with the f^ 
extract the bases it contains. Alkalies extract an acid oil and a considerable qoad^'C^ 
of hydrocyanic acid. 
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the vapours enter it and also after leaving it they are passed through On Effluviium- 

washers or tanks containing water. There is no coke scrubber. The Dr. BaUuli. ^ 

condensed matters from these condensers, washers, and the hydraulic 

main are collected in an underground lank provided with a pump, where 

the separation of oil and liquor takes place, and iVom which, by raising 

or depressing the pump, tar or liquor can be separately pumped up at 

pleasure. 

At G. Lockyer's v;orks at St. Philip's Marsh, Bristol, there is no 
continuous condenser, but the vapours are condensed by passing them 
through a series of live washers or deep closed vessels containing water. 
In the interior of each of these vessels is a projecting shelf beneath 
which the vapours ere introduced, and under which they have to travel 
in contact with the water to escape at the upper part of the retort, round 
the edge of the shelf, into the space above. In these tanks the oil 
collects above, while the ammoniacal matters are taken up by the water 
below, and each is run off separately at appropriate levels. 

At Lockyer's works at Temple Back, Bristol, the arrangements for 
condensation are similar, but here the vapours only pass through four 
washers, and only two of these are shelved. 

I propose to describe the utilisation of the oil and liquor presently. 

At McFarlane's works, which are small works at Brediland near 
Paisley, the condensation arrangements are rough, and consist of a 
continuous condenser of salt-glazed ware, from which the vapours are 
passed into a small vessel containing water and sulphuric acid. 

At D. Arthur's works near Greenock, also small works, other busi- 
nesses are conjoined with that of the manufacture of bone-black, the 
principal of which are horse-slaughtering and manure making. There 
is no hydraulic main. The oil and liquor are condensed by passing the 
vapour through a worm condenser, and are then run into an open pan 
where horseflesh is boiled for manure. 

4. The gas which remains after all condensable mattere have been 
condensed is used either for lighting purposes, as at Torr's and Poynter's 
works, or for burning as fuel in the boiler fires, as at liockyer's in St. 
Philip's Marsh, Bristol. In other works it is allowed to escape. When 
used for lighting purposes it is purified from carbonic acid by passing 
it through an ordinary gas lime purifier in its way to the gas-holder. 

5. The utilisation of the char-dust and of the oil for the manufiwture 
of an artificial manure will be described when the subject of artificial 
^nanure making is under consideration. 

The manufacture of sulphate of ammonia firom the ammoniacal liquor Manuftusturo of 
is mostly effected as follows:— 1. The liquor is run into an open tank "^^^ 
I ined with lead, and brown sulphuric acid is run into it in a small stream 
tantil it is saturated. During this process more or less bone oil, dis- The ordinary 
shelved in the liquor, separates and forms a scum upon the surface, the p^x^m* 
I iquor rises in temperature, and watery vapours smelling strongly of the 
^il is given off. 2. When saturated, the solution is transferred by 
t^sumping (if the tank be sunk), or by running off (if it be raised), into 
^Anks or pans, where it is boiled down either by a fire beneath or by 
^lose steam. During this boiling large quantities of ofiensive steam 
t^rise, and in part condense as an oily matter upon the inside walls of 
t: he building, upon rafters, &c. The sulphate is scooped out with a 
t~>erforated scoop and set aside to drain. It is of a brown colour and 
^:>nly fit for use in manure making. 

At Poynter's works at Greenock the method in use is far preferable 5^".** ^opj^,^ 
Xo that which has been just described. The liquor which, under the ^°^'" ° ^' 
scrubbing arrangement in use, is strongly charged with ammonia, is 
introduce into a ptill N and distilled by steam introduced by the pipe P, 
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^ tho. charge. As soon as the retort mouth is OnEffluviura- 
tho charge is being drawn, a gush of partly Dr/SoSJiL^ 
into the retort house, and escapes from the 
' n the air outside. 

H>niacal vapours from beneath the edges 
up to the time when they may be 

. imosphere of the gas not fully 
constituents. This is most likely 
. • 'jras is not collected and utilized. 

■ 

i)il vapour mixed with watery vapour 
i saturation of the ammoniacal liquor with 
. :rii' process of boiling down in the manufacture 
.-nniuonia. 
."•ut apparatus provided with the object of disposing of 
...M.-named vapours. 
^. but the exercise of great earo, especially in details, will 
.. such works as these being a nuisance. Nevertheless, I am 
. .^lied that the nuisances are such as may be easily reduced to a 
iiixnum, or prevented altogether ; and it is to the interest of the 
knufa<;turer thus to reduce them, since they represent a loss to him 
ciimensurate with the annoyance to his neighbours. 

1. It is most important that the provision for condensation shall not Modes of pro- 
in defect of what ought to bo provided for the number of retorts in nuisaSceB. 

- at any one time. Where, from the mode of condensation used 
from any other cause, the flow of vapour is likely to be retarded, or 
t to be sufficiently free, an exhausting or air pump aiTaugement should 

Jidded to the apparatus. Of course it is ess(^ntial that the lutings 
all be effectual, and that the plant shall be generally in such a 
Cidition as to avoid leakages. 

2. I have seen nowhere any means in use to prevent or lessen nui- 
^ce from the escape of vapour during the-dmwing of the charge, Mr. 
•Jm Thomson, now the manager of the Sankey sugar works at Earles- 
WTx, in Lancashire, informs me, however, that when he was connected 
til some works of this kind in Calcutta some years ago, ho devised, 
^ had for many years in use there, an apparatus which greatly 
pediated tlie process of emptying the retorts ; and in this way he was 
*iblc(l to reduce the amount of vapour given off. This consisted of a 
^te of iron one quarter of an inch thick, shaped so as to slip easily 
-o the retort, and fitted with a long iron handle. The lower edge of 

- iron disc was made to fit the bottom of the retort, so that in pulling 
^ut it would scrape everything before it, but in other parts of its 
'cumfcrence it was not made to fit the retort accurately. The handle 
^^sisted of a strong iron rod, made especially strong at the further 
^ >vhere it was turned up and rivited along the whole diameter of the 
-c of the disc. It was sufliciontly long to roach from the disc. When 
^^lied up to the end of tlio retort, to the back of the retort door. Here 
"Was i)rovided with an eye. The rod or handle was thus made to lie 
^*lxin and along the whole length of the bottom of the retort. Before 
^*^Tging the retort, the disc was pushed in until it was brought quite 
' the further end ; the retort was then charged, shut up, and fired in 
^^ Usual way. The charge was dmwn thus : immediately the door of 
•^^ retort was opened, the workman passed a hook at the end of a long 
'^ndlo through the eye of the rod, and, with the assistance of another 
^^rkman, drew forward the disc which scrai)0(l out before it the whole 
•^^ntents of the I'etort into the iron box provided to receive them. This 
^^ the work of only a few seconds ; tho retort door was instantly 
placed, and a little soft clay \vas swept round the margin as luting. 
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3. There shoald be no delay, as soon as a cooler is filled, in luting 
down the cover. The ordinary practice is to put on the cover at once, 
and then to wheel the cooler to the outside of the retort house before the 
cover is luted down ; and I have seen a row of such coolers left to 
stand outside for some time until it was convenient to the workmen to 
lute them all down consecutively. I see no good reason why the luting 
should not be done in the retort house immediately the cover is fixed in 
its place. 

4. The gas should never be allowed to escape into the atmosphere. 
It should be collected in a gas holder, and utilized in some way. 

5. Owing to the ready condensability both of watery ammoniacal 
vapour and bone oil vapour, and the combustibility of the latter, there 
can be no difficulty in preventing the nuisance that arises in the ordinary 
process of saturation and boiling down. The tanks or pans might be 
covered with an iron hood or cover capable of being partially rai&ed or 
opened when requisite, from which a pipe might lead to a worm con- 
denser or other cooling apparatus, terminating in a close box or receiver, 
from which another pipe should lead to a furnace fire, where the un- 
condensed vapours may be consumed. But the first essential of nuisance 
prevention is the previous thorough separation of the oil from the 
liquor in the earlier stages of the work. The more free the liquor be 
from admixture with oil, the less will be the nuisance, whatever method 
of making sulphate may be adopted; and too much pains cannot be 
bestowed in effecting the separation perfectly. To the fact of such 
pains being taken at Poynter's works must be attributed, I think, much 
of his success in preventing nuisance from this part of his work. But 
in other respects his process is far preferable to the ordinary one, 
although it might be improved, as it appears to me, by the substitution 
for his saturation pan of the curtained saturator, now largely used in 
works where gas liquor is used as the source of the ammonia, and by 
condensing the vapours that issue, conducting such as are not condensable 
through a fire, where they would be burned up. 

6. It is scarcely necessary to say that leakage from dilapidations of 
the plant, and in the flues and conduits for vapours ought not to be 
permitted. 
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The Re-burning (REvi^aFicATiON) of Animal Charcoal. 

Establishments visited. 



Date. 



Name. 



Locality. 



Nov. 3, 1875 
Dec. 18 



» 



Jan. 12, 1876 



it 



26 



„ 27 
Feb. 17 



)9 



Mar. 26, 1877 



99 



9* 



April 17 
May 14 






J. F. Brinjes - 
British and Irish Sugar 

Works. 
Hills, Garton, & Co. - 

Wolff - 

Old Market Sugar- 
house. 
Finzel - - - 

The Sankey Sugar Co. - 

Blair & Co. - 
Alex. Scott and Sons - 
James Duncan - 
Macfie and Sons 



Whitechapel. 
Plymouth 

Southampton - 

Bristol 
Do. 

Do. 
Earlsto^vn, 

Lancashire. 
Greenock 

Do. 
Victoria Docks 
Liverpool 



Other Businesse ^ 
Processes conjoir^-' 



Sugar refining. 

Manu&cture 

" Saccharum. 
Sugar refining. 
Do. 

Do. 
Do. 

Do, 
Do. 
Do. 
Do. 
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The most important of the uses to which bone charcoal is applied in On Effluvium- 
;he manufacturing arts is its use for the decolourisation of syrup in sugar Dr.^BalScl?' 
•efineries. At these establishments a filtered solution of raw sugar is 
)assed through large vats or cylinders (kept warm by appropriate Ammai charcoal 
neaiis) containing bone charcoal in the crushed state described in the roAuing. 
ast section. In passing through the charcoal the syrup parts with 
colouring matters and some other matters also, such ,as gummy and 
ilbaminous substances, saline matters, especially calcic salts, and pro- 
)ably also some acid matters, organic and inorganic, as well as some 
^f the sugar itself, which matters are retained by the char. Of 
hese matters the char can only take up a limited quantity, so that while 
he earlier portions of syrup run through pass out absolutely colourless, 
he subsequent portions pass out more or less coloured, the colouration 
ncreasing gradually until the time anives when the manufacturer finds 
hat the charcoal has ceased to purify the syrup sufficiently for any of 
lis purposes. This time usually arrives after about two days continued 
ise, at some works even within a much shorter time. But it has been 
bund that the pmifying properties of the char may be restored by 
eburning it. It is this process of reburning or revivification which I 
^m now about to describe. 

Before the char is reburned it is necessary to wash it thoroughly to Process, 
ecover from it as much as possible of the sugar it has retained. With washS^."^ 
his object hot water is run through it, as it lies in the charcoal cistern, 
his washmg being continued so long as sugar is recoverable in sufiicient 
quantity to be of value to the manufacturer. The sweet water thus 
obtained contains not only sugar but also some of the organic and saline 
impurities which had been removed from the syrup. The water is 
ilrained away, and the char is then ready to be taken out and reburned. 
After draining, however, it still contains about 20 to 25 per cent, of 
'^vater, and is quite damp to the hand. 

The practice of washing the char, after its removal from the cylinders, 
vitli hydrochloric acid, with the object of taking out lime, appears, so 
ir as I have been able to learn, to be rarely adopted in this country. 
ut when the washing with hot water is performed too slowly the weak 
echarine solution which results is apt to acetify, and this produces a 
Xiilar result, which is recognised by the solution being opaque when it 
x*un off. I am infonned that this acetification is more likely to occur 
xen the char has been in use for too long a time, and in old more 
xclily than in new char. New char will often give off liquors smelling 
sulphuretted hydrogen when the sugar refined is acid. Aceti- 
Extion will also occur under conditions of a sugar refinery which 
^ little understood, but over which the managers are said to have 
power of control. Also when imperfectly washed char, which 
Or draining may still retain sweet water, is allowed to stand for 
^^Oe indefinite time before being reburned (not being reburned quickly 
"^r washing), it is apt to ferment and acetify. This fenuentation is 
^iirded as a benefit to the char, serving to open the char by 
^Xioving matters within its pores which mere washing will not remove. 
ifl mentioned in works upon the subject as one of the processes of 
^^ivification, and is said to be practised in some British factories. 
^Xiietimes the char is sent away from the premises to be reburned 
^^where ; but in nearly all instances it is reburned upon the refining 
^mises, a part of which is devoted to this process. 

-At all the works that I have visited I have found in u?e one of the 
'"^ kinds of reburning apparatus that I am about to describe, or some 
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modification of them ; the modifications, however, not being, for the most 
l>art, of a character to affect the subject matter of this report. 

1. The pii)e or tubular kiln or rebuiner. Messrs. McLean and Angas, 
engineers of Greenock, have been good enough to furnish me with a 
drawing of the ordinary form of this apparatus (Plate 11) which will 
assist me in describing it. Each rebumer consists of a series of 64 iron 
pipes of the shape shown in the drawing, arranged in two banks or groups 
of 32 each on either side of a central fire, the whole being raised upon 
iron columns which being hollow are made to serve as fines. The flame 
from the fire plays among these pipes, and its direction, &c. are regulated 
by appropriate dampers. In the brickwork enclosing the pipes there is 
opposite each group an iron plate A, with an arrangement for viewing 
the state of ignition of the several rows of pipes. Beneath each of the 
six rows into which the pipes are distributed is a narrow iron box 
freely exposed to the air, and serving as a cooler for the reburned char. 
A slide valve at B permits the discharge into the cooler of the lower 
portion of the contents of the pipes from time to time, the coolers 
being emptied below upon the floor, or into appropriate vessels 
run in below them. The top of the kiln where the open ends of the 
pipes appear as shown in the drawing, forms a stage or platform near 
the roof of the building or shed where the apparatus stands. Upon 
this platfoinn the damp char is plac^ and heaped up, and there it 
undergoes some preliminary drying by evaporation. Whenever a 
cooler is refilled the char sinks commensurately in the pipes correspond- 
ing to it, and a workman upon the platform at once with a £^ovel 
refills the pipes to the top. Whatever vapours are evolved from the 
reburning escape from the top of the char pipes and pass out of the 
building through openings in the roof. 

Buchanan's reburner is a modification of the tubular reburner which, 
while it is said to burn the char more equably, provides for the 
collection of the vapours that are given off*. Plate 12 shows those parte 
of the apparatus which it is necessary here to describe. The tubes A 
are arranged much in the same way as in the ordinary rebumer. Each 
pipe, however, is double, consisting of a wide external tube a, and a 
narrower internal tube b, and the char, falling from a stage or plat- 
form g above, occupies the space c between the two tubes. The 
internal tube is provided with openings d in its circumference at 
definite inten'als, and these openings are protected from the ingress of 
char by a louvre-like projecting plate, inclined downwards at an angle, 
from the part of the tube immediately above them. The vapours given- 
off' during the reburning pass through these openings into the interior 
of the tube b which above opens, together 'with other tubes in the same 
row, into a horizontal channel or flue e which conducts the vapours 
away. The outer tube is made to revolve in its longitudinal asis 
around the inner one. There is also a modification of the cooler y below, 
which need not be here described. 

2. Revolving cylinders, of which perhaps the best is Brinjes' patent 
reburner. Mr. Brinjes has kindly furnished me with a drawing of this 
apparatus (Plate 13) and with the following description of it. **Fig. 1 
" represents a front elevation of the apparatus complete ; Gg. 2 is a 
•• sectional elevation of the same ; ^g, 3 is a back elevation, and fig. 4 
" a sectional plan thereof. A is the brick setting of the horizontal 
" retorts, B and C, each of which receives a circular reciprocating 
*^ or alternating motion of nearly one entire revolution on its long!- 
'' tudinal axis. The upper retort acts as a di'ying chamber for preparing 
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" the charcoal for the rccarboiiization which takes place m the lower on Bffluvium- 
" retort ; and it is contained in a separate brick chamber of its own, ^r * b2iS«l^ 
" which is situated immediately above the roof of the furnace or fire 
" place D, the heat from which, after circulating round the lower 
" retortj enters the upper chambers through openings loft for that 
*' purpose in the roof of the furnace, and then acts upon the upper 
** retort before passing off to the chimney. E E are passages provided 
" with dampers and leading to the main flue F below. The two 
** retorts are provided with a series of internal flang(»a, a a, at intervals 
" of about 6 or 8 inches, and ledges are formed between the flanges for 
** carrying up the charcoal as the retorts reciprocate. An opening is 
'' made through each flange and all these 0})enings are disposed in a 
** line with each other. In order to cause the charcoal to travel con- 
tinuously along the retoits during the process of, rccarbonizing, an 
angled projection, somewhat after the form of a throe-sided pyramid, 6, 
is cast inside the cylinder in each of the intervals or i^paces between 
" the several ioternal rings or flanges, and exactly in tlie centre lino 
*^ of the openings in those flanges. The two opposite sides of these 
" projections present reverse angles, both of which direct the charcoal 
** into the next interval or space on the partial rotation of the retort ; 
•* the upper retort is driven direct by a mangle-wheel and pinion 
" arrangement, G, or other mechanical equivalent ; and this motion is 
•* transmitted to the lower retort by meiins of the endless chain, H, 
" suspended from the rear end of the upper retort and passing under the 
** corresponding end of the lower retort. Both ends of the retorts are 
" supported upon anti-friction pulleys, c r, carried in the transverse 
** framing I, bolted to the main supporting column K K. The feeding 
** hopper L opens to a flue M, from which the charcoal is shovelled 
** when being supplied to the retorts, the feed being nicely adjusted by 
" means of the sliding door d, worked by a winch handle and screw 
" spindle. N is a sliding door, covering an opening in the inclined 
•* side of the hopper for the purpose of inspecting the interior of the 
** retort ; a spy-hole being also provided at O in the stationary front 
" cover P, of the lower retort, for the same purpose. The upper 
** retort discharges its contents into the conduit Q, which conducts it 
** to the lower retort, after traversing which it is discharged down the 
^* pipe JR into the closed box or receiver S. From this receiver it pjisses 

* through the cooler, which consists of a number of long narrow 

* passages, T, placed side by side, and having intervening air spaces 

* between them for the more eflectual cooling of the same. By the 

* time the chai'coal has traversed these coolers it is sufficiently cool to 

* be exposed to the action of the atmosphere and is discharged into a 
^ small truck or waggon, U. The vapours which are evolved during 

* the reburning of the charcoal are carried off by the pipe V, provided 

* with a throttle valve W, into the chamber X, communicating with 

* the chimney. The entire arrangement is supported upon strong iron 
'* girders Y, resting upon column Z, in the basement." 

When the reburued char is cold it is sifted, the dust is sent away to 

^^e manure makers, or used by the refiner in his " blow-up " pans where 

*^e raw sugar is dissolved, while the sifted char is returned, with so 

^uch fresh char as is requisite to make up for loss by sifting to the 

charcoal purifiers. 

Under the most favorable circumstances the vapour that issues from Efflvuium- 
char in process of reburning has an odour, usually sweetish and slightly ""isanoos. 
empyreumatic. I have never observed the odour to be of a character 
that deserved the term "overpowering" being applied to it, but it is 



132 



On Effluvium- 
Nuisances, by 
Dr. Ballard. 



Sources of 
nuisance. 



Modes of pre- 
venting 
nuisance. 



sometimes sufRcicntly pronounced to be very disagreeable. In the 
"Timers " newspaper of June 15, 1857, I find an account of a trial in 
the Court of Qucen*s Bench, upon indictment of Fairrie and others ibr a 
nuisance arisf^ing out of the rebuming of animal charcoal at an establish- 
UKmt in Whitecliapel. The indictment was successfully sustained after 
a trial that histed three days. At these works it would appear fixmi 
the evidence, as published, that the pipe-kiln was in use, and sev^ 
witnesses from the neighbourhood deposed that they were grestly 
annoyed by the offensive vapours, some of them designating the odonr 
as " disgusting," and stating that their health was injured by them, head- 
ache, sickness, vomiting, and difficulty of breathing being the symptoms 
specially mentioned. The late Dr. R. D. Thomson, a discinguished 
chemist, and at that time one of the Medical Officers of Health in the 
metropolis, stated that he had found by experiment that the gases and 
vapours given off" consisted of carbonic oxide, carbonic acid, varioos 
hydrocarbons, and sulphide of ammonium, acetate of ammonia, and caiv 
bonate of ammonia, and Mr. Redwood, the Professor of Chemistry at 
the Pharmaceutical Society, confirmed him in all these respects. 

At the time of this occurrence (or up to about 15 or 20 years ago), 
blood (just as it came from the slaughter-house) was, I am informed, 
universally used by sugar refiners in their blow-up pans, a pailful being 
usually added to the contents of each pan. Now, however, it is said to be 
rarely used, or, if any form of albumen is used, it is one of the inferior 
dark coloured kinds of blood albumen the preparation of which has been 
described at p. 106. When the solution of raw sugar after this admixtnro 
was filtered, the fibrin of the blood and the greater part of the albumen 
would of course remain within the filtered bags, forming thus one element 
of the " sugar scum ;" but some might, and probably would, pass through, 
and certainly the filtered solution would contain the non-coagulable animal 
principles of the serosity ; and these would be retained in the char when 
the syi-up was filtered through it, giving rise to very offensive vaponrs 
on the char being reburned. The same thing must happen even now 
when blood or blood albumen are used. When the used char is per- 
mitted to ferment, the acetic acid foimed acts upon the sulphides d 
calcium and iron present, eliminating sulphuretted hydrogen, the odonr 
of which is perceptible, and which is given off when the char is reburned 
Indeed it has, I am told, now and then happened that the quantity d 
sulphuretted hydrogen given off has been sufficient to cause an explosion 
on a lighted candle being accidently brought near the top of the cistern, 
when the door at the top of it has been opened. New char also contains 
sulphide of ammonium, and this is given off during reburning. 

That the nuisance from rebuming is capable of being reduced by doe 
care to a minimum is shown by the fact that, even in the case of Fainifl 
just alluded to, it was so reduced a few days before the trial commenced. 
Dr. Olding gave evidence to the effect that on June 2 he made experi- 
ments at the works, that at that time there was only a slight smeD 
issuing from the tubes, and that the vapour given off did not contain 
either sulphide of ammonium or carbonate of ammonia ; and ihe late 
Mr. Brande, of the Royal Institution, who experimented at the works 
on June 5, gave similar evidence. And I myself, unexpectedly visiting 
works where tube kilns have been in full operation, have often found 
very little oftensiveness in the issuing vapours, certainly no more than 
might well, when diluted by the external air, be tolerated by tk 
residents of any neighbourhood, however sensitive. Even at Macfie'a 
Batchelor Street Works in LivernooL at which blood is used, the vapours 
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proceeding from the ordinary pipe-kilns were not at the time of my visit NuiSScM!*i5y 
exceptionally disagreeable or productive of nuisance ; but at these works i>f. Bttiiard. 
very great care is taken in the thorough washing of the char. I have never 
perceived any ill odours proceeding from works where Brinjes' patent 
rebumer was alone in use. 

Whatever ill odours may attach to the vapours must depend upon the 
evolution of sulphuretted hydrogen and sulphides, and the products 
of decomposition of the organic matters, hydrocarbonaceous and nitro- 
genous, taken out of the raw sugar in its passage through the charcoal 
purifiers. The remedies for the nuisance, then, are obvious, and they 
consist : 

1. In the thorough washing, of the char before reburning, so as to 
remove from it as much as it is possible to remove of those matters, 
which by their burning gives rise to offensive effluvia. At Duncan's 
works mechanical means are in use to hasten the passage of the syrup 
through the char, and the washings, similai*ly hastened, are continued 
for six or seven hours after the last of the sweet water has been 
removed. The time that elapses from charging a charcoal cistern to the 
char again going to the reburner is not more than 35 hours. Fermen- 
tation is thus, as I am informed, altogether prevented. 

2. Means should be adopted for collecting and disposing inoffensivoly 
of the vapours proceeding from the reburning. When Brinjes' reburner 
is in use, the vapours are collected as a matter of course, and at the 
Whitechapel works alluded to above (which have since the date of the 
trial passed into the hands of Mr. Brinjes), the old pipe kilns have been 
replaced by his cylinders, and no nuisance whatever is occasioned. At 
these works the vapours ai'e conducted first into a long brick chamber or 
flue 3 feet square internally, and thence into a chimney shaft at a point 
below that at which the furnace fine enters ; this shaft discharges them at 
a sufficient elevation to prevent any nuisance, and at other works that 
I have visited I have seen the vapours discharged at once into a tali 
chimney shaft without occasioning nuisance. Should it be thought neces- 
sary, a means of condensation might readily be added to this apparatus. 
There may be some difficulty in collecting the vapours proceeding from 
pipe kilns, but it is nevertheless practicable. Dr. Odling stated at Fairrie's 
trial that the collection had been effected by drawing off the vapours 
Accumulating beneath the roof above the kilns by means of a fan which 
drove them into the chimney shaft. At Duncan's sugar works a space 
above each stack of pipe kilns is boxed in with a wooden cover : hot air 
is conducted into this space from the fire by means of an appropriate 
flue at one end and passes out at the other end, carrying the vapoui-s 
^th it into a chimney. This aiTangement is shown in Plate 14. At 
one part of these works there is a common horizontal ^uq to receive all 
the vapours from a row of reburners, and should it be requisite the 
yapours might very readily be condensed ; after condensation of all that 
w oondensable the remainder might be passed through a fire. One of 
the advantages of Buchanan's reburner is that provision is made for the 
^Ilection of the vapours. 

I lay some stress upon an arrangement having this object in view 
^g generally adopted, because notwithstanding all the care a manager 
toaj take, he is still to a considerable degree in the hands of his 
workmen. 
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*/ 



17 „ 



If. J. Salmon 

/ 

j.-.'i; Amott Bros. & Co. 
iJouldcSiCo. . - 



Greenwich, 
arking Creek - 

East Greenwich - 

Erith Marshes 
Do. . 



Jjin. M«7G 



»» 
9> 










j> 






12 



>» 



»> » 
20 „ 



Purser & Co. 
Newton - 
Town Manure Co. 
Burnnrd, Lack, h 

Al<(er. 
Norrin^ton 
Jas. Gibb8 & Co. - 
Western Counties 

Manure Works. 
Ball & Davis 
G. Ilallett & Co. - 
Hale 

Two small works 

Arockford & Co. - 

F. C. IIlllK 
Dixon & Cardus - 

A. W. Hall & Co. 

Gabriel Scott 

Spooner & Bailey 

Nutham Chemical 
Works. 

Norrington ITing- 
stone, & Co. 



Bainham Ferr}-, 
Essex. 
Do. - 
Do. - 
Wednesfield 
Britannia Works, 
Bermondsey. 

Millwall. 
Do. 

Do. - 
South Bermondsey. 
Bilston 
l*lymouth - 

Do. - 

Do. 
Tor Point, opposite 

Devoni)ort. 
Iluuslet, Leeds - 
Botherhithe 
South Bermondsey 

Under railway 
arches, Bother- 
hithe. 

Ordnance Works, 
East Greenwich. 

East Greenwich. 

Northam, South- 
ampton. 

Redbridge, South- 
ampton. 

Nursling, South- 
ampton. 

Eling, Southamp- 
ton. 

Bristol 



Do. 



Manufacture of solpharic 
acid. 
Do. 
Do. 
(Dissolve guano),maImfa^ 
of sulphuric acid. 



Manufacture of sulphuric 
acid. 

Manufacture of bulpburic 
acid, sulphate of am- 
monia, &c. 

(Scutch manure), extm- 
tion of fat from scutch. 

(Scutch manure), extnw- 
tion of fax from scutch, 
glue making. 

Maimfacture of sulphnrie 
acid. 
Do. 

(Scutch manure). 

Sulphuric acid. 

Dealer in spent hops, rape 
cake, shoddy, woollen 
rags, and wool waste. 

Manufacture of sulphiric 

acid. 
Do. 

(Poudrette from night soilV 
Manufacture of sulphuric 

acid. 
Do. 

Manufacture of sulphuric 

acid. 
Glue making. 
Betining of antimony. 
Blood boiling, dealer ii 

scutch and shoddy. 
(Manure made from blood 

fish, sawdust, &c.) 

{Second vist't.} 

{Second visit,) 

Bone boiling, oil boiling. 

Manufacture of sulpbnri 
acid. 

Bone boiling. 

Manufacture of sulphuri 
acid. 

Manu&cture of sulphuri 
acid and of alkali an 
bleaching pow<ler. 
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Jan. 31, 1876 



» 
n 

99 



V 
99 



Feb. 23 



Blar.20 



» 



21 



April 1 
May 13 



„ 16 
« 17 

„ 19 

June 1 
Nov.16 



99 



17 
22 
23 



Nov.28 
Dec. 4 



99 
99 
» 
99 

•9 



8 

99 
99 
9» 

99 



9> 

>f 
99 
99 
99 
99 

99 



99 99 99 

9^ 99 99 

99 99 99 



99 
99 

99 

99 
99 



99 
99 
99 
99 

99 

99 

99 
99 
99 
9> 

99 

>9 
99 
99 
99 
99 

99 



Jan. 31, 1877 
Feb. 1 „ 



99 
99 



99 



3 
13 
14 
Mar.l5 



99 
99 



99 
99 

>» 
99 
99 
99 



H. & T. Proctor - 
Cottrell - 

Kent 

Prangley & Co. - 
Bryant & Co. 
Bobinson - 
Turner - 

Bell 

Hales 

F. Hempleman - 
Newton, Eeate, & 
Co. 

Hunt 

Morris and Griffin 

Town Manure 

Works. 
Towns 
£. Packard & Co. 



J. Fison • 

Thos. Vickers and 

Sons. 
Walshe - 

Thos, Vickers and 

Sons. 
PhiUips - 
E. Cook . 

Bevington 
Jas. Gibbs & Co. - 
Odam 
Ohlendorf • 

Hereford Manure 

Company. 
J. Thomson & Sons 
Hart 

Hunter - 
Officer 
Foster 

Nicholson 

James Coles 
Spence - 

Norrington 
Bumard, Lack, & 

Alger. 
Jas. Gibbs & Co. 
Proctor & Kyland 
Gen. Scott's Works 
Walton - 



Bristol 
Do. - 

Do. 

Do. - 
Do. 
Do. 
Do. - 

Stratford, Essex - 

Do. 

West Ham 

Sutton, near St. 
Helens, Lanca- 
shire. 

Bow Bridge 

Wolverhampton - 

Bilston 

Melton Mowbray - 
Bramford, Suffolk 



Do. 

Manchester 

Manchester, Abat- 
toir. 
Widnes - 

Leeds 
Bow Bridge 

Erith Marshes 
Victoria Docks - 

Do. - 

Do. - 

Hereford - 

Glasgow. 

Hull & Wilmington. 

Wilmington. 

Hull 

Little Driffield - 

Do. - 

Near Calne. 
Dumball, Bridg- 
water. 
Plymouth - 
Do. - 

Do. - 
Birmingham 
Saltley. 
Near Cambridge - 



Bone boiling. 
(Scutch manure), fat 
melting, &c. 

Knackery, boiling of flesh. 



(Scutch manure). Extrac- 
tion of fat from scutch. 

Manufacture of sulphuric 
acid. 

Blood boiling and drying. 
Manufacture of sulphuric 
acid, phosphoric acid, &c. 

Bone boiling. 

Bone steaming, manufac- 
ture of sulphuric acid. 
(^Second visit,) 

Knackery. 

Manufacture of sulphuric 

acid and sulphate of 

ammonia. 
Manufacture of sulphuric 

acid. 
Bone boiling, size making, 

soap making. 
Blood albumen making. 

Manufacture of sulphuric 

acid. 
Bone steaming. 
Bone boiling, fat melting, 

soap making, &c. 
(^Second visit.) 
(^Secofid visit.) 
(^Second visit.) 
(^Second visit. Formerly 

Shroeder). 
Manufacture of sulphuric 

acid. 



Glue making. 
FellmoDgering, leather 

dressing and tanning. 
Fellmongering, flesh and 

bone boiliug. 

Manufacture of sulphuric 

acid. 
(Second visit.) 
(Second visit,) 

(Second visit.) 
Bone boiling. 

Knackery, flesh boiliug, 
pig keeping. 
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Establishments visited — corU. 



Importance of 
the trade. 



Materials used. 



Phospliatic. 



Date 


. 


Name. 


Locality. 


Other Businesses or Processes 
conjoined. 


Mar. 26, 


1877 


Langdale - 


Newcastle-on-Tyne 


MantL&cture of sulphuric 
acid. 


»> )> 


>• 


Burrell - 


Do. 




., 27 


>i 


Artliur 


Greenock 


Manufacture of animal 
charcoal, knackery. 


„ 28 


»> 


J. Poynter & Sons 


Do. - 


Manuiacture of animal 
charcoal, and of sul- 
phuric acid, sulphate of 
ammonia, &c. 


»> >» 


» 


G. J. MacFarlane - 


Brediland, Paisley 


Manufacture of animal 
charcoal and of sul- 










phate of ammonia. 



This manufacture ranks among chemical trades second only to alkali 
making in importance, in size of the establishments, and in respect of 
the number of persons and capital embai'ked in it. It is, therefore, 
not without some sense of diffidence that I approach the subject, which 
I should scarcely have been in a position to treat of at all, had it not 
been for the cordial assistance I have received from the manufacturers 
themselves, and the large amount of information respecting their trade 
and its details that they have been good enough to give me. To some 
of them I am under very great obligations in this respect, and I may 
especially mention Mr. Burnaid, of the firm of Burnard, Lack, and Alger, 
of Plymouth ; Messrs. Gibbs, of Victoria Docks ; and Mr. William 
Vickers, of Manchester and Widnes. The last-named gentleman has 
very kindly assisted me by reading through the proof sheets of thid 
section, and freeing the report, as I hope will be found to be the case, 
from technical errors. One difficulty I felt (and it is an initial 
difficulty) was in deciding what was to be regarded as an artificial 
manure in the sense of this section, and whether I ought to include 
what arc ordinaiily termed "composts," that is to say, mixtures of 
excrement, human or otherwise, with other ordinary refuse matters, 
such as ashes or litter. In deciding this question I have an'ived at 
a compromise, and have simply consulted the convenience of the 
inquiry by deferring to a later section the consideration of the manu- 
facture of those manures which are made by mixing human excrement, 
simply or principally, with the materials furnished during the collection 
of town refuse by local sanitary authorities or their contractors. On 
the other hand, I have found it convenient to include in this section 
some of the processes by which human excrement is utilised for the 
manufacture of manure. 

The list of materials used in the manufacture of artificial manures 
is a long one. They may in general terms be described as phosphatic 
materials, nitrogenous or ammonia producing materials, saline materials, 
and dryers or deodorants. The phosphatic materials used are eopro- 
lites, apatite, phosphorites, South Carolina, French, and other mineral 
phosphates, some having a bone origin and containing fossil bones, 
Mejillones, Sombrero, and other phosphatic guanos, and bones boiled and 
then crushed, bone char, and bone char-dust from sugar refineries and 
manufactories of animal charcoal, calcined bones, sugar senm (the 
pressed residues of filtration of solution of raw sugar), &c. These 
materials also supply other useful elements to the manure. Sugar 
scum may not only contain the solid impurities of raw sugar, but, when 
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blood is used in refining sugar, it also contains the coagulable con- On Effluvium- 

stituents of this substance : it also contains bone-char when the char dust ^"B^.^B^iard. 

is utilised by mixing it with the solution of sugar in the " blow-up " pan. 

The scum of Hills, Garton, & Co., of Southampton, is said to contain 

from 18 to 20 percent, of phosphate of lime. The nitrogenous materials Nitrogenoui. 

in use are such as these^ viz. : ammoniacal guano, blood, (either in the 

form of wet or dried clot), sometimes flesh (horseflesh or diseased 

or putrid meat, boiled or unboiled), and oflal from slaughter-houses, 

leallier, bits of skin and wool from trotter boilers, &c., shoddy, scutch 

(the refuse from glue works), occasionally night soil, &c. The saline saiino. &c. 

materials are common salt, nitrate of soda, sulphate of ammonia, &c. 

The dryers and deodorants are such substances as gypsum, soot and flue 

dust, the ashes of burnt tan, &c. The materials of the manure are 

selected from among these according to the nature of the manure 

required, the peculiarities of the trade of the manufacturer, their 

abundance or the facility with which thoy are obtained and their 

relative prices. In making them into manure sulphuric acid or 

occasionally hydrochloric acid is used. 

The following analyses of some of the materials used (as I am 
informed) in this country, may be usefully quoted in relation to the 
subject of this report, especially as showing the variations in the pro- 
portions of lime and fluoride in the phosphates. They are taken from 
Voelcker's paper in the journal of the Royal Agricultural Society (1875), 
from Dr. Morflt's work on mineral phosphates, and from other sources, 
published and unpublished : — 



Various analyBei 
of phosphates, &c. 



Analytical Table of the Comparative Composition of some Natural, Crude 

Phosphates of Lime, 

(^From Morfit'8 Work). 



Components, 









S.S, 



&4 






I a II 



00 

o 

rd 

At 




« p s ^ 

'4§ 






<» >4 B Q 






on 
4> 









la 



5| 

30 O 



a. 



« or tri-phosphate of limo 
V^*>d magnetda. 
^^^tral or di-pho«phate of 



U 



icne. 

nateofUme - 
e> with organic 
pii^ «^-^ic% and alumina. 
3^^3rlde of calcium 



acids. 



;j|_r-^^jnao oi caicium 
[i^ ■■■^uride of calciom 
^v3^^«phate of alumii 
fv^^»phate of iron - 
Q^^ «^ of aluminum 
R*v"^*^ofiron - 
5S*^l3hateoflime - 



alumina 



■alts 
salts 
•n^ oadiic matters - 
^^ ^ter— constitutional 
fs «• accidental' 
^5»bon - 
^'^od and silica 



— i 



90-74 


80- G3 


74-64 




70-31 


63*10 


57-09 


65*49 


— 


— 


— 




— 


— 


— 


— 


^^^ 


4-26 


S-43 




10*82 


8*80 


13 27 


13*40 


4-69 


1-83 


1-34 




•79 


^- 


8*41 


-"• 


_ 


•11 


6*26 




.. 


-. 


4*33 


1*43 


1-61 


_ 


^^ 




— 


— 


— 


1-06 


} 1-66 [ 




m -^ 




_ 


.^ 


6-67 


612 


„_ 






^. 


_ 


1-78 


1-61 


traces 


} •«>{ 


1-03 
6*42 


> 


'60 { 


*— 


2-14 
traces 


*80 
traces 


_ 








__ 


— 


•80 


*70 


— 


-* 


0-58 
0*52 


> 


•20 


*80 


(• -ttl 
I — 


*66 


^^^ 


m^ 


^^^ 


I 


S'42 


> 8*60 


4-06 


6*26 i 


0*43 


•20 


2*45 


f 


; 




L 






M. 


) 




19*60 


— 


— 


1-64 


12*31 


4*83 




9*20 


4*00 


6-93 


12*45 


100-67 


99-93 


100*66 




LOO'34 


99*80 


99-98 


99*67 



62-21 



14*32 



} 



8*89 



8*00 

3*05 

13-96 

100*43 



B1400. 
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WiCKEN (CaMBRIDOE AND BEDFORD- 

shire) Coprolites^ 
{MorfiQ 

Moisture - - - 1-66 

Loss bj ignition - - - 2-97 

Sand, silica, and pyrites - - 24-46 

Fluoride of calcium - - 2*02 

Sulphate of lime - - - 1 - 53 

Carbonate of lime - - 10*16 
Lime (as silicate and organate) - 6*40 

Tri-phosphate of lime - -35-66 

Oxide of iron - - 7 -56 1 

Alumina - » 4*07 114-30 

Phosphoric acid - - 2 - 67 J 



99-16 



OOPROLITES TROM FAlS DE CaLAIS. 

iMorJit and B. W. Qerland.) 

Moisture - - - 0-610 
Sand, pyrites, &c., insoluble 1 33.349 

in H.Cl. J 

SiKcicacid - - - 1*490 

Fluoride of calcium - - 2*100 

Sulphate of lime - - 2*487 

Carbonate of lime - - 11*860 

Lime, as silicate, &c. - - 7 * 360 

Tri-phosphate of lime - - 29 * 1 50 
„ of magnesia - 2*552 

Oxide of iron - - 2*11 "] 

Alumina - - 2*730 Uo* 541 

Phosphoric acid - 5 * 700 J 

100-990 



Boulogne Coprolites (detailed composition), 

Voehker. 



Samples. 



N0.I. 



No. 2. 



No. 3. 



No. 4. 



Moisture - - - - - 
Water of combination and loss on 
heating - - - - - 
♦Phosphoric acid - - . 
Lime . . . . . 

fCarbonic acid - - - 
Sulphuric acid - - - 
Fluorine and loss in analysis 
Magnesia - - . 

Oxide of iron - - - 
Alumina ... 

Insoluble siliceous matter - 



} 



♦Equal to tribasic phosphate of lime 
t I) carbonate of lime 



Cambridge Coprolites. 
( Voelcker,) 



No. 6. 



•84 


•79 


1-08 


1-18 


3-14 


3-24 


3-08 


1-91 


21-06 


21-27 


21-27 


20-70 


33-06 


35-38 


33-58 


30*41 


3-55 


5-25 


4-52 


3-94 


6-81 


/ -89 
' 2-08 


-90 
2-77 


|3^24 


-58 


•25 


-69 


•83 


2-89 


3-63 


3-.54 


6*24 


3-09 


3-66 


3-64 


5-39 


24-98 


23-56 


24-93 


26*16 


100-00 


100-00 


100-00 


100-00 


45-97 


46-43 


46-43 


45-19 


8-07 


11-93 


10-27 


8-95 



1*74 



1 
17 
81 

5 



{ 



3 
4 



04 
69 
12 
13 
85 
96 
56 
52 
94 



28-45 

100-00 

38*61 
11-66 



■ ■ 




Samples. 






No.l. 


No. 2. 


No.S. 


No. 4. 


Moisture --..... 

Water of combination, &c. . - - 
♦Phosphoric acid - - . - . 
lime ....... 

Oxide of iron and alumina - - - ^ 
Insoluble siliceous matter . - . . 


2-30 

1-50 

26-05 

43-68 

18-70 

7-77 


|3-79 

29-14 

45-05 

19-68 

2-34 


fl-19 
11-99 
25-80 
41-47 
19-42 
10-18 


1-18 
2*87 
26-15 
41*91 
17-84 
10*10 




ICO -00 


100-00 


100-00 


l(Dio*00 


♦Equal to tribasic phosphate of lime - 


56-87 


63-60 


56 -a 


67-08 



Fluorine not given^ but most coprolites contain a good deal of this doment. 
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Samples^ 




No. 1. No. 2. 


No. 8. 


No. 4. 


No. 6. 


No. 6. 


Moisture, water of com- 














bination, and loss on 














Ignition - . . 


'62 


•10 


•11 


1-09 


•89 


1-83 


^Phosphoric acid - 


33^51 


41-54 


37-68 


30-84 


32-53 


81-77 


lime - - . - 


46-14 


54-74 


51^04 


42-72 


44-26 


43-62 


Oxide of iron, alumina. 














fluorine, &c. 


7-83 


3-03 


6-88 


13-32 


12-15 


9-28 


Insoluble siliceous matter 


11^90 


•59 


4-29 


12-03 


10-17 


13-50 




lOO'OO 


100-00 


100-00 


100-00 


100-00 


100-00 


*Equal to tribasic phos- 
phate of lime - 














73-15 


90-68 


82-25 


67-32 


71-01 


69-35 


Spanish Fuosphorite (detailed cm 


nposition). 




( Voelcker.) 






Water - - - - 


3-59 




^Phosphoric acid - - - 


33-38 




Lime - - - - 


47-16 




Magnesia .... 


- traces. 




f Carbonic acid ... 
Sulphuric acid ... 


4-10 




•57 




Oxide of iron . . . 


2-59 




Alumina .... 


•89 




Fluorine and loss in analysis - 


4-01 




Insoluble si 


Liceous ma 


itter 


. 


. 


3-71 





*Equal to tribasic phosphate of lime - 
t ,9 carbonate of lime - 



100 '00 

72-87 
9*31 



BiOH BosDEAux Phosphate {detailed composition), 

(Voelcker,) 



Samples. 



No.l. 



No. 2. 



Moisture 

Water of combination - 

^Phosphoric acid 

Xtime ... 

Magnesia 

Fluorine (by difference) 

■f Carbonic acid - 

Sulphuric acid - 

Qzide of iron - 

Alumina 

Insoluble siliceous matter 



*£qnal to tribasic phosphate of lime 
t 99 carbonate of lime 



} 



2-28 

2-52 

35-51 

47-81 

-12 

•89 

5-06 

-64 

2-80 

2-37 



100-00 



77-52 
11-50 



} 
{ 



3-28 

1-24 

33-72 

44-23 

1-74 

3*26 

2-66 
6-42 
3-45 



100-00 



73-61 
7-40 



K 2 
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South CiLROLmA Land Fhosphats (detailed composition), 

( Voelcker). 





Samples. 




No.1.' 


No. 2. 


Moisture ....... 

Water of combination ...... 

"^Phosphoric acid ._.... 

Lime - - . -- 

Magnesia - - .... 

Oxide of iron .----.- 

Alumina ....... 

fCarbonic acid ...... 

Sulphuric acid ----.-- 

Alkaline chlorides (common salt) .... 

Fluorine and loss ...... 

Insoluble siliceous matter (fine sand) - . - - 


1 2*78 

24-15 
35-78 
•57 
3-99 
3*20 
2*91 
1*84 

2*15 

3*50 

19*13 


r 5-38 
\ 1-79 
24*66 
37-18 
•76 
4-15 
4-90 
4-08 
not deter- 
mined. 

2*05 
15*05 




100*00 


100-00 


*£qual to tribasic phosphate of lime . - • - 
t ), carbonate of lime - - - - • 


52*72 
6*61 


53*83 
9*27 



South Carolina Phosphate. 
(Morfit and B, W. Gerland.) 



Moisture 

Organic matter ... 

Lisoluble, silica, sand, &c. 

Pyrites - - . - 

Silica, dissolved by H.C1. (sic) - 

Fluoride of calcium 

Sulphate of lime 

Carbonate of lime 

Lime as organate, silicate, aluminate 

Tri-phosplmte of lime - 

„ of magnesia 

Oxide of iron ... 
Alumina ... 

Phosphoric acid 



- 1*831 

- 2*07 y 

- 4*49j 



1 

1 

11 

1 

2 

4 
14 

9 
42 

4 



11 
34 
56 
24 
86 
62 
11 
02 
•11 
•13 
43 



- 8*39 



100-92 



SoMBBERO Phosphate. 
(Voelcker.) 





Samples. 




No.1. 


Na2. 


No. 8. 


No. 4. 


Moisture ..... 
Water of combination ... 
*Phosphoric acid - - - - 
Lime ..... 
fCarbonic acid .... 
Oxide of iron and alumina ... 
Insoluble siliceous matter - . - 


. 8*14- 

32*82 

45*33 

5*58 

7*14 

•99 


7*03 
1*64 
32*45 
46*11 
7*33 
4*29 
1*15 


7*63 
1-49 
81-70 
45-92 
7*30 
4-87 
1-09 


\ 8-92 

81-73 

45-69 

5-99 

7*07 

-60 




100*00 


100*00 


100-00 


100-00 


*Equal to tribasic phosphate of lime 
f „ carbonate of lime 


71*65 
12*68 


70*84 
16*64 


69-20 
16*59 


69-2 
18-6 
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Mejjllonbs Guano. {Furnished by Burnard, Lack, and Alger,) 



( Voeicker.) 

Moisture * - 

Organic matter 

Ph<yBphoric"acid 

Lime - ■ - 

Ma^esia . - - 

Oxide of iron - ' - 

Sulphuric acid ... 

Alkaline salts (chiefly common salt) 

Carbonic acid - - . 

Sand - « - - 



7-09 
7-44 
83-97 
87-01 
2-88 
0-69 
2-53 
3-21 
2-76 
2-47 

100-00 



On Effluvium 
Nuisanocs,!^ 
Dr. Ballard. 



Ammokiaoal Guano. 
(From Watts* Dictionary of Chemistry.') 



^■^MM 




African. 






American 


1. 


Combustible organic matter. 


39-5 


37-0 "1 


rii-3 


86-5 


350 


nric, oxalic, ulmic acid, &c. 




*42'59 


< 






Ammonia in the form of car- 


9-5 


9-5 


.31-7 


8-6 


7-5 


bonate, urate, &c. 












Fixed alkalme salts, sulphates, 


7-3 


6-5 7-08 


8-1 


6-5 


8-2 


phosphates, chlorides, &c. 












Phosphates of calcium and 


17-5 


18-0 22-39 


22'5 


20-5 


22-5 


magnesium. 














Oxalate of calcium 


— 


— 


— 


2-6 


^^^ 


^,_ ^ 


Sand and earthy matter 


1-3 


0-5 


0-81 


1-6 


1-5 


2-6 


Water - 


25*0 


28-5 


27'18 


22*2 


26-0 


25-0 




100-1 


100-0 


100-00 


100-0 


99-6 


100-8 



Analtbks of SuoAB SoDMS used at rarious times by Barnard, Lack, and Alger, 

Plymouth. 

(From the Laboratory Book of the Firm.) 



1. 

From Liverpooly ex Lizzie May, 

Fcbruaiy 1873. 



Moisture 
Phosphate of lime 
Ammonia 


- 44-00 
. 11-75 

- 1-18 


3. 
From Bristol, 






Moisture 
Organic matter - 
Phosphate of lime 
Oxide of iron - 
Carbonate of lime, sand, &o. 


- 45 

- 17 

- 6 

- 5" 

- 26' 


00 
27 
16 
46 
11 




100- 


00 



2. 

From Finzers, Bristol, 

August 19th, 1874. 

Moisture - - - 31-70 

Organic matter - - - 28-40 

Phosphates - - - 26 00 

Ammonia - - - 8-40 



4. 



From Bristol, April 10th, 1866. 



Moisture 

♦Organic Matter - 
Phosphate of lime 
Oxide of iron and alumina 
Carbonate of lime 
Sand - - - 

Undetermined > 



57-63 

20-44 

314 



2 
6 



79 
17 



9-54 
•29 

100-00 



♦ Containing N 1 • 22 « NHj 1 - 48, equal 
in dry scum to N 2-88=NH33-49. 



142 



On Efflttvium 
Nuisances, by 
Br. Ballard. 



5. 
From Liverpool, May 24th, 1875. 
*Moistare and organic matter - 
tPhosphoric acid 
Lime - - - - 

Oxide of iron - - - 

Alumina - . . 

Carbonic acid, &c. 
Sand - 



♦ Containing N •98 = NH3 ^"19. 
t Equal to phosphate of lime, 10 * 80. 



6. 
From Liverpool, April 19th, 1876. 
Iter - . . - 25^82 

30-95 

7-14 

11-82 



71*08 


Water - 


4-90 


♦Organic matter - 


7-53 


Phosphoric acid 




lime 


I 5-44 


Oxide of iron - 




Carbonic acid, &c. 


11-05 


Sand - 


100-00 





:} 



9-93 
14-34 



100-00 



* Containing N 1 -36 « NH, 1 '65, equal 
in dry scum to N 1 '83 = NH3 2-22. 



The following is an analysis of the dried contents of the filter bags at 
Duncan's sugar refinery, Victoria Docks, obligingly furnished me by 
Mr. Newland^ the manager.^ May 2nd, 1877. ]^o blood is used at these 
works : — 

Moisture (water) 

♦Organic matter 

Ferric oxide - - - 

Alumina - - - 

Phosphoric acid • - 

Lime - - - - 

Magnesia • • - 

Sulphuric acid 

Chlorine • - - 

Carbonic acid - - - 

Insoluble residue 

Alkalies and loss 



- 


- 


3-50 


- 


. 


41-60 


. 


- 


•72 


- 


- 


None 


- 


- 


2-03 


. 


- 


22-50 


« 


« 


1-83 


- 


. 


6-82 


- 


- 


None 


•■ 


. 


11-30 


•• 


- 


7-76 


- 




1*94 




100-00 


17*80 




•50 







* Containing sugar - 
„ nitrogen 

When visiting the sugar refinery of Messrs. McFie and Son, at 
Liverpool, in May this year, Mr. Marquis, the manager, courteously 
gave me two samples of sugar-scum, one taken from the filter bags of the 
Vernon Street refinery, where no blood is used, and the other from those 
at the refinery in Batchelor Street, where several pails of blood are 
added to each charge of the " blow-up " pans. The following is the 
result of analyses of these two samples made by Dr. Dupr^ : — 





Moist as 


received. 


Dry. 




Vernon 
Street. 


Batchelor 
Street. 


Vernon 
Street. 


Batchelor 
Street. 


Moisture - - - - - 
Organic matters - - - - 
Mineral „ . - • . 


48*58 
20-82 
30*60 


46-95 
29-55 
23-50 


40-49 
59-59 


55-70 
44*30 


The mineral matter contains — 
Lime (CaO) - - - ^ 
Magnesia (Mg. 0) 
Sand - . - 
Phosphoric acid (Pg O5) - - - 
Oxide of iron, carbonic and sulphuric 
acid, &c. &c. 


100-00 


100-00 


100*00 


100*00 


6-19 
0-92 
16-12 
4-03 
3-34 


5-06 
0-34 
10-47 
2-24 
5-39 


12-04 
1-78 

31-35 
7-84 
6-50 


9-55 
0-64 

19-73 
4*18 

10*20 


The organic matter contains — 
Sugar - . - . - 
Nitrogen - - - - - 
Equal to ammonia ... 


30-60 


23-50 


59-51 


44*30 


0-24 
0-48 
0-59 


4*46 
0-89 
1-09 


0-47 
0-94 
1-14 


8-40 
1*69 
2-06 
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Comparing these results with the analyses of scum used by Messrs. On Efflnvium- 
Burnord, Lack, and Alger, it appears that as respects the only two Sr.BaiiMd.^ 
samples, the analyses of which are so stated as to be comparable with 
the above, viz., Nos. 4 and 6, the quantity of nitrogen was higher than 
that contained in the scum from the Batchelor Street refinery, and much 
higher than that from the Vernon Street refinery, or from that of 
Messrs. Duncan. The inference to be drawn is that those two samples 
of scum were from refineries where blood was used, and perhaps the 
same is true of the remaining four samples. Probably scum from 
refineries where neither blood nor char dust are used would be of little 
value to the manure manufacturer. It is remarkable how much sugar 
was retained (as loss to the refiner) in the sample of scum from the 
Batchelor Street refinery, as compared with that in the scum from 
Vernon Street, where no blood is used. But double that quantity was 
contained in Messrs. Duncan's scum. It is probably a very variable 
constituent. 

The sulphuric acid used in artificial manure making is imiversally or Sulphuric add. 
almost universally the acid from the leaden chambers in which it is manu- 
factured, ordinarily known as " chamber acid," and having a specific 
gravity of about 1-45 to T 6. The acid used for this purpose is now, I JJure'lf'^*^ 
believe, invariably made from " pyrites," a sulphide of iron containing 
QBually more or less copper. All largo manufacturers of manure make 
their own acid, sending away the cupreous pyrites subsequently to its 
being burned, to manufactories where the copper is extracted. Such 
sulphuric acid is rich in arsenic, which exists in it either as arsenious or 
arsenic acid, or in both forms. It also usually contains some antimony. 
Since the presence of arsenic has of late been regarded as important in Presence of 
relation to the nature of the fumes evolved in manure making, it is *"®'"*'* 
necessary that I should say something more about it here. The most 
valuable recent contribution to the subject in this connexion is that 
of Dr. James Adams, of Glasgow,* of whose pamphlet I shall make 
free use. That arsenic is contained in all commercial sulphuric acid is 
a fact that has been known to chemists for many years, but Dr. Adams's 
merit consists in his having brought promir ently under notice the fact 
that its proportion has increased with the adoption of ^' pyrites " as the 
ordinary source of the sulphur from which it is made. For full infor- 
mation on this subject I must refer the reader to his pamphlet, where at 
page 38 there will be found a table of 20 results of analyses of sulphuric 
acid, mostly chamber acid, 15 of which were made purposely for his 
inquiry. From a consideration of this table. Dr. Adams infers that 
2 to 3 lbs. of arsenious acid per ton of chamber acid prepared 

rom pyrites is a fair average estimate of quantity. One of the results 
represents an analysis of 432 samples daily taken from 108 vitriol 
chambers and then mixed together, llie acid was exclusively acid 
manufactured from Tharsis pyrites (the most largely used in Great 
Hritain of any) and ^'. represents the best result as regards arsenical 
'* contamination that a first-class establishment can produce." The 
analysis was made by an accomplished and trustworthy chemist, and 
the result was as follows, viz. : 

Specific gravity of acid - - 1 ' 50. 

Percentage of arsenious acid - 0'0816. 

Arsenious acid in one ton of acid - 1 lb. 14 ozs. 370 grs. 

* On the Presence of Arsenic in the Vapours of Bone Manure, by James 
Adams, M.D., &c., Glasgow. Edinburgh, John Mcnzies & Co. (Second edition), 
1876« 
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In two determinations of arsenic in brown acid, specific grayity 1 ' 755, 
manufactured from Rio Tinto pyrites at his own works, Mr. Barnard, 
of Plymouth, told me that he found as much as •520 per cent, of arsenic 
(estimated as arsenious acid), a proportion equal to some of the largest 
per centagcs mentioned in Dr. Adams' pamphlet. Mr. Bumard states 
his belief that the acid made contains substantially all the arsenic 
originally present in the pyrites. The quantity of arsenic in chamber 
acid varies with the chamber from which tlie acid is taken, being much 
greater in the first than in subsequent chambers. 

Artificial manures pass under various designations according to the 
materials of which they are made. Thus there are " bone manure," 
where bones are largely used ; " superphosphate," where coprolites or 
mineral phosphates are principal ingredients ; " nitrophosphate," where 
superphosphate is combined with nitrogenous materials, " dissolved 
guano," where guano is mixed simply with sulphuric acid, &c. There 
are also known *' blood manure,'* " scutch manure," and " poudrette," 
&c., &c. It will be convenient first of all to describe the manufacture 
of ordinary " superphosphate " or '* bone manure " and then the various 
processes by which other principal kinds of artificial manures are made. 

The mineral phosphates have first to be reduced to powder and the 
bones to be crushed, operations which it is not necessary here to 
describe. The manufacture consists in mixing them either separately, 
or more commonly both together in varying proportions with chamber 
sulphuric acid. I have never in the course of this inquiry seen this 
operation performed in the open air. It is always performed under & 
shed, or within buildings specially adapted to the trade. Thesi3 build- 
ings are often very lofty and extensive, covering one to three acres o£ 
land. But few of these establishments can be said to be really on e^ 
small scale ; some turn out as much as 15,000 tons of manure or moT-«?& 
per annum. They are to be met with in all parts of the country. Tlr^e 
buildings are usually lighted and ventilated from the roof, or by windo 
in the side walls near the roof. In passing through them it is usu; 
found that there is one part devoted to the storage of materi 
another to the boiling or steaming of bones, another to the drying 
bones after boiling, another to the drying of the phosphates about to 
used, another to the crushing and screening of bones or phospha 
another to the actual mixing process, another to the reception of 
manure as made, another to the various manipulations of additi 
mixings, or to the sifting and storage of the manure manufactured, 
usually these several compartments are so arranged under the same 
at convenient elevations as to promote saving of time and labour, 
addition, at most works a portion of the area of the works is devotec3. 
the manufacture of sulphuric acid. The parts which most concern 
subject matter of this report are those in which the mixing of the maix. 
is carried on, in which the manure is received after mixing to set 
cool, and in which the various subsequent manipulations are carried 

In the eai'ly days of superphosphate making the mixing used 
performed by hand labour in an open trough or vessel. But now 
almost invariably performed by machinery. For the most part 
mixer (one or more according to the exigencies of the trade 
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consists of a covered box, elevated upon a platform or placed oa 
upper floor of the works, and of such a size as to be capable of turtx « 
out from one to five tons at a mixing. It has "within it a stin*er, usu^^-^y 
consisting of an horizontal iron axis with iron arms, which stirrer' '^ 
made to revolve by steam power. There are medications in fono ^ 
the mixer and stirrer in some works, but, the principle being the aani^ 
need not describe them. It may suffice to say that the closure of " 
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mixer varies in completeness in different works. Sometimes it is com- On Emuvium- 
pletelj shut up during working, and sometimes is more or less open at the S^'SSurd.**^ 
places where the materials are introduced or where the charge hnn to 
be run out. These variations of closure may be important or unimportant 
08 respects the production of nuisance, according as other arrangements 
are adapted or not adapted to the arrangement of the mixer. 

The dry materials are intrwluccd into the mixer first. The way in Mixing. 
which they are introduced varies. Sometimes they are thrown in by 
liand through a hopper at the top of the mixer or near the top on one 
side. In this case the commimication between the hopper and the 
interior of the mixer may be free and uninterrupte<l, but in some works 
there is a valve interposed, and thus, the hopper being kept full, the 
material, as it is required, is let down into the mixer by opening the 
valve by an arrangement outside. In other works the materials are 
carried up from the floor below by means of a Jacob's ladder or endless 
band provided with cups, and is shot down a wooden channel into the 
mixer. At Bnmard, Lack, and Alger's works at Plymouth, where the 
mixer represented in Plate 15 is perfectly close and tight, the materials 
brought from below by a Jacob's ladder are shot into a horizontal 
wooden channel which iJie material keeps constantly and completely full, 
and along which it is carried into the mixer by the agency of a screw 
working within the channel. 

The acid is usually run into the mixer from a gauged tank at a higher 

level than the mixer, but sometimes from a small measuring cistern at 

the side of the mixer. The operation of mixing occupies various times 

at different works. It rarely exceeds ten minutes, (at Morris and 

Griffin's works, I am informexl, the mixing is prolonged to 15 minutes,) 

and sometimes occupies only three or four minutes. A pastey mass is 

produced which flows easily out of the mixer, and at the close of each 

mixing it is discharged into the place devoted below to its reception. 

Por the purpose of discharge the mixer is provided at its lower part 

(the end or the middle, according to the shape and other arrangements 

of the mixer) with a flap door capable of being opened and closed by 

a mechanical arrangement worked from the platfonn on which the mixer 

stands. 

In properly constructed works the manure is discharged from the The " hot-den." 

ixiixer into a close chamber beneath (either immediately beneath or on 

one side), which is commonly known as the ** hot-den." This chambcT 

i s usually constructed of brickwork and has a paved floor. There is a 

A^v^ide doorway which, while the den is being filled and for a varying 

t^ime afterwards, is kept closed by a firm wooden door or partition fixed 

1 u its place by cross bars. The capacity of the den varies in diff'erent 

Xvorks, not only its cubical capacity, but also the superficial area of 

S.ts floor as compared with its height. The lateral walls are com- 

Ynonly provided with openings which are closed by wooden doors or 

shutters. The roof of the den is sometimes the roof of the building, 

tut in other cases it is foi'meil by a floor or platform above, which can 

\}e removed when requisite for ventilation and light, either partially or 

entirely. The den is usually made of such a size as to hold one day's 

^nixing, but sometimes two or three day's mixing. In some works 

there is only one den in connexion with each mixer, in other works 

tliere are two. In this latter case an arrangement is made by which the 

manure may be discharged into the one or the other at pleasure. As 

the manure in its semi-fluid state falls into the den it flows and distri- 

"butcs itself over the floor. The particular materiids of the manure 

regulate the speed with which the fluid manure sets or consolidates. 

Manure made from materials which contain much lime sets more 
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speedily than that made from materials that contain less lime ; the 
setting quality being due to the sulphate ot* lime formed. Hence 
it happens that when materials rich in this ingredient are used, 
the manure lies much deeper about the spot at which it faHs into 
the den than at a greater distance from it, and, if the floor space 
be large, will form more of a heap than an even uniform layer. In 
the den the manure remains to set, and to some extent to cooly 
and there it remains until the den is wanted for another mixing, or 
until the manure is wanted for preparation for sale. This period of 
retention in the den therefore may vary from 1 2 hours to three or four 
days, or even longer. When work is actively going on it is the practice 
in most works to M the den one day and to dig out the manure the 
next morning. When the den is about to be emptied the door is taken 
down, the shutters of the window openings are removed, or the roof of 
the den formed by the floor above opened out, or skylights or trap doors 
arc opened in the roof of the building when this forms actually the roof 
of the den. The object of all this is, first, to ventilate the den suffi- 
ciently for the workmen to enter, and, secondly, for light. The con- 
solidated manure is then dug out and transferred in barrows, or, at some 
large works, in trolleys running on tramways, to another part of the 
building, where it is shot down in a heap for further manipulation. 
Mixing by hand. I have now described the usual practice and arrangements met with. 

But all works are not alike, either in the mode of mixing or in the 
disposal of the contents of the mixer. Thus the mixing may be per^ 
fonned by hand. This is commonly the case in very small works, where 
an open vessel is used into which the materials are put, and the whole 
stirred together with an appropriate instrument. The only large works 
where I have seen this done in a vessel entirely open are Proctor's 
works in Bristol. At Proctor and Ryland's works in Birmingham the 
mixing is performed by hand, but the tank forms the bottom of a 
chamber, having opposite openings, at which the workmen stand. These 
openings, as well as a third opening by which materials are introduced, 
arc furnished with shutters and curtains of sacking. Plate 16 shows 
this ari'angement. 

At works where the mixing is performed by hand there is no close 
hot-den, but the manure is at once placed in a heap in some part of the 
building. At Proctor and Rylands the chamber of the mixer is virtually 
the hot-den, for I am informed that after the mixing is completed, the 
manure remains some hours in the mixing tank to cool and for the 
vapours to be disposed of in the manner to be explained presently. 
Manure made one day is not removed until the following day, and as 
there are three such chambers on the premises this can be done, each 
tank being large enough to allow of six or seven tons being made at one 
time. But there are other works, even works on a large scale, where 
mechanical mixers arc in use, yet where no hot-dens are provided, but 
where the manm'e, as it is made, falls out from the mixer upon the floor 
of the building, where it is allowed to set and cool before undergoing 
further manipulation. There are others where the den provided is not 
sufficiently closed, the barrier put up being just high enough to enclose 
the liquid manure, but leaving a free space above by which the atmo- 
sphere of the den communicates with that of the general interior of the 
building, or having openings into the external air. The importance of 
all these variations will appear in the sequel. 

Smart chemical action occurs when the sulphuric acid is added to the 
other materials in the mixer, great heat is evolved, and an abundance of 
vapour is given ofll The action commenced in the mixer is continned 
after its discharge, vapours continue to be eliminated, and heat to be 
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evolved as the chemical action goes on in the discharged mass. What On Effluvium- 

the temperature actually attained in the mixer or den is I have not been Sn Saikwi!'^ 

able to ascertain, but it certainly is very considerable. The only obser- Heat evolved. 

vations on the subject that I have been able to find are those of Dr. 

Adams. He found by experiment in a factory where bones only were 

being used (in the manufacture of what is kno^vn as '^ dissolved 

bones ") that the heat exceeded 240° Fahrenheit within throe or four 

minutes after the addition of the acid. He made several attempts to 

ascertain the temperature of the manure within the den, but found it 

personally dangerous, and was compelled to desist. But it is probably 

sometimes higher than the temperature mentioned, since Dr. Adams 

found it to exceed 210** Fahrenheit in a heap of manure which had 

been left undisturbed for three or four days after leaving the mixer, 

and 180** in another heap which had been exposed to the cooling action 

of a fanning machine for 16 hours. In a similar observation made 

by Dr. Littleton, the Medical Officer of Health for Plymouth, during 

the discharge of a den at Burnard, Lack, and Alger's works, he found 

the temperature of the manure over 200°. I am not aware of any Vapours evolved. 

analyses of the vapours given off having hitherto been made, other than 

those contained in Dr. Adams' pamphlet, which were made with the 

object of determining the quantity of certain specified constituents. 

Watery vapour is given off in abundance, and fluoride of silicon is 

formed by the action of the sulphuric acid upon the fluoride of calcium 

and the silica contained in the materials used. But the fluoride of silicon 

cannot remain as such in the presence of condensing watery vapour, 

but is resolved at once into hydrated silica and hydro-fluo-silicic acid : — 

The following equation shows the nature of the decomposition : 

3 Si F4 and 4 HaO=Si O2, 2 HgO and 2 (2 H F, Si F4). Dr. Adams has 

also shown very satisfactorily that the vapours also contain arsenic 

from the arsenical sulphuric acid used in one form of combination or 

another. Without doubt some of the arsenic is evolved as arseniuretted 

hydrogen from the action of the iron of the stirrer upon the acid ; but 

the greater part is probably evolved as chloride of arsenic. The chemical 

evidence of this fact is to be found in Dr. Adams' pamphlet, and is as 

complete as could be desired. The quantity of arsenic evolved as 

chloride will (using the same acid) be commensurate with the quantity 

of chlorides present in and decomposed with the materials of the manure; 

and according to Dr. Adams' showing it varies from 2 to 10 or more 

ounces (estimated as arsenious acid) for each ton of manure manufactured. 

Under any circumstances it must be an element of the vapours. 

Antimony, if present in the acid, also passes off in the vapours. 

By the kind permission of Messrs. James Gibbs & Co., Dr. Dupre has Dr. Duply's 
ibr the purposes of this Report, made at their works at Victoria Docks examination of 
(the arrangements of which are described at p. 270) a chemical exami- 
nation of the gases evolved during the manufacture of supci*phosphate 
Aom Carolina phosphates. The results of his experiments will be 
:found in his report which, for the sake of convenience, I have placed in 
«in appendix to this Report. They show briefly, — l^. That the vapours 
evolved contain fluorine in the form of tetrafluoride of silicon, none of it 
leing evolved in the form of hydrofluoric acid. 2^ That the watery 
^vapour evolved is sufficient in quantity to decompose the whole of the 
tetrafluoride given off with it into silica and hydrofluosilicic acid. The 
etching of the glass of windows and skylights of the factories, which 
is very commonly observed, is therefore probably the result of the 
evaporation of the hydrofluosilicic acid deposited upon them. 3^. That 
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S?dSSoeii."S' 'w^iG" certain kinds of sulphuric acid are used the gases evolved con- 
Dr. Ballard. tained distinct traces of arsenic. 4^ That at these works the greater 

])art of the fluorine originallj present in the phosphates employed, and 
also the greater part of the arsenic of the sulphuric acid, were contained 
in the superphosphate produced. 

The manufacture of superphosphate is chiefly carried on between the 
months of November and April, but in some large works it continues all 
the year round. 

Thcmanufticturo I may now pass on to the consideration of the mode of mann£gM;ture 

manuK. '*" ° of Other kinds of manure, where other materials, nitrogenous or other- 
wise, are used, cither without such materials as are requisite for the 
manufacture of superphosphate or bone manure, or in conjunction with 
these materials. 

Diswivcd guano. The manure known as "dissolved guano" is prepared by mixing 

sulphuric acid with Peruvian guano. This operation is usually per- 
formed in a mechanical mixer similar to that in use for superphosphate 
making. It is so made at Mockford's " Ordnance " Works at East Green- 
wich, where the mixer is capable of mixing six tons at each charge. 
The mixing is continued about half and hour, and the mixed material is 
discharged upon the floor of the capacious building in which the 
operation is carried on. At OhlendorTs works, which are very large, 
near the Victoria Docks, there are three closed chambers in the floor, 
each of which is a circular pit, where the mixing is effected by means 
of a mechanical stirrer. The mixing of each charge is said to occupy 
a quarter of an hour, and the mixed material is then carried away in 
barrows to an adjoining very capacious shed, and is spread out upon the 
floor to cool. It is said to have a temperature of about 140° when thus 
spread out. There are abundant vapours given off in this process ; and 
they consist mainly of watery vapour, hydrochloric acid, arising from the 
decomposition of the chlorides in (he guano, arsenic, and some organic 
substance which imparts to the vapours a cheesy in addition to the 
acid odour. 

Uwon^thcr, Leather and shoddy are commonly acted upon by sulphuric acid 
^ separately in an appropriate lead-lined tank, before being mixed with 
other materials of a superphosphate manure ; but sometimes shoddy is 
used in the condition in which it enters the works and is mixed with the 
manure after it leaves the mixer. As respects the other nitrogenous 
materials, including excrement, they are usually thrown into the mixer 
with the phosphatic materials and mixed altogether there. This is the 
case, for example, at Brabum's works in Wednesfield, or, if it is not so 
now, used to be so formerly. 

Useofflah. Fish is sometimes dried or otherwise dealt with before being used. 

Fish heads (the refuse of fish curing) are in common use for manure. 
Drying of fish heads is usually performed upon kilns, or heated tiled or 
stone floors, and a most offensive odour is given off in the process. At 
Wilmington, near Hull, the fish heads are thrown into a deep bin 
formed by planking off a part of a shed, shoddy being put in altemato 
layers with fish, and the whole being freely sprinkled with sulphuric 
acid. Here the mass remains for 10 days or a fortnight, and the whole 
is then removed into the country. Whenever the mass appears to heat 
and evolves visible vapour, it is said that some additional shoddy is laid 
upon the mass. It is a very offensive process. 

Uso of blood. Blood, if in the state of fresh clot, is mixed at once with the other 

materials, but when used dry it is commonly mixed by hand with the 
superphosphate on its removal &om the den. 
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Glaemakers' scutch is usually treated with sulphuric acid and OnUffluvium- 
heat, to separate any fat H may coutaiu, before being used for the SjJIjShapd!*^ 
manufacture of manure. This is sometimes carried out in an open "Scutch" 
vessel, where the scutch and acid are heated by free steam, but usually ^^"ure. 
in vessels more or less completely closed. As the fat separates it is 
skimmed off, and when all of it is removed the residue is run off into a 
bay to cool and consolidate. At Bevington's works in Erith Marshes 
(and the same was the case at Brown's neighbouring works in 1873) 
the residue is run off into delves or trenches about 4 feet deep dug 
in the earth outside the works, where it remains for several months. It 
is then dug out and dried on kilns or brick flues. At Turner's works, 
in Bristol, the residue is run into a shallow tank within the building, 
and as soon as it is solid enough to be manipulated it is dug out and 
carried in barrows to a heap, partly under an open shed and partly not 
under cover. At these works the manure thus made is not dried by 
artificial heat, but is left to dry by spontaneous lieating — some that was 
being screened at the time of my visit was still warm and smoking. 

Tliere is only one place in England in which I have seen human Mamifaoture of 
excrement being manufactured by drying into poudrette, viz., at the JIi"HJiiJ^^°* 
Town Manure Company's works at Bilston in Staffordshire. The poiuirotto 
process consisted in adding sulphuric acid to the excrement in the pails makinK. 
in which it came to the works, and then tipping the whole into one of 
Milburn's dessicators, from which, when it was evaporated lo a 
sufficient consistence, it was removed to a drying floor heated by flues 
beneath. It was subsequently passed through a mill or disintegrator, 
and screened preparatory to being packed for sale. At General Scott's General Scotfa 
works at Saltley, near Birmingham, the excrement similarly received in works at Suitley. 
paild undergoes an elaborate process for its manufacture into manure. 
The pails are first emptied outside the building upon a strainer so con- 
structed as to allow all the urine and dissolved and flne suspended 
matter to pass through, but so as to retain any solid foeces, &c. The 
liquid matter strained off is pumped into an elevated tank for the supply 
of a boiler. This boiler is capable of dealing with 550 gallons of liquid 
matter at one charge, and is provided with a stirrer (at present worked 
by hand) to prevent incrustation. The boiler being charged, 80 lbs. 
of Dolomite (magnesian) lime is now added, and the whole is distilled by 
a fire below. The ammonia distilled off is conducted into an ordinary 
curtained saturator (such as will bo described when the subject of the 
manufacture of sulphate of ammonia is under consideration) containing 
brown sulphuric acid. The foetid vapours which are evolved in the 
saturator are carried through a worm-pipe in the supply tank above 
mentioned, partly for condensation and partly to warm the contents of 
the tank before running them into the boiler, and the condensed vapour 
is run off into the drains. The sulphate of ammonia thus made is 
evaporated in a shallow open leaden vessel on the top of the saturator, 
«nd as it crystallizes is dmwn out and set to drain. In this distillation 
only five-eighths of the ammonia are boiled off. The residue in the boiler, 
"when this quantity has been collected, is run off by a valve at the bottom 
And mixed with superphosphate obtained from another manufacturer, 
and is stirred up with it in largo wooden vats. The product is then 
dried either by ordinary means or by pressure. The sulphate of 
ammonia is added to this as may be required. The solid matters 
originally separated by straining ai'e mixed in a mortar mill with the 
ammoniacal phosphate and soot or waste char. 

A superphosphate manure is also made from the char dust at some Manure making 
animal charcoal works as an economical mode of utilizing it. Some of the ch^^f^^orks. 
bone oil is also used up at the same time. This is the case at Poynter's 
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works at Greenock. Bone-meal from Buenos Ayres is first mbbed 
down in a mortar mill with about 8 per cent, of bone oil, and then being 
mixed with the char dust is run through a continuous mixer (in which 
sulphuric acid, from sulphur, is added to it) into a den below. To the 
mixture in the den common salt is added, during which addition copious 
stifling fumes of hydrochloric acid are given off and fill the upper parts 
of the building. At Arthur's animal charcoal works near Greenock, 
where also horse-slaughtering is carried on, all the volatile products of 
the distillation of bones are mixed ^vith boiled horse flesh, fish, blood, 
and char dust, partly in the pans in which the fiesh is boiled and partly 
subsequently, and sulphuric acid being added, the whole is laid in a 
heap within the shed. 

On four occasions I have met with the manufacture of an artificial 
manure in association with a knackery. One of these was Kent's, near 
one of the railways running out of Bristol. The work was carried on 
in a wooden building within a few yards of the railway embankment. 
A hole is made in a heap of sweepings and scrapings from factory flues^ 
and blood and flesh from the knackery are placed in it ; sulphuric acid 
is poured on these, and the whole is then covered up with the sweepings. 
When it is considered that the action of the acid is complete, the whole 
is mixed up together by hand labour, bones dissolved with acid (from 
the knackery) are added, and, finally, some shoddy, and the mixture is 
left in a heap to dry by spontaneous heating, and is finally screened. 
The other was at a small knackery in the outskirts of Melton Mowbraj. 
The flesh and bones of horses are chopped up and thrown into a 
cemented brick tank, where they are covered with sulphuric acid, more 
or less diluted, until they are dissolved or broken down. The more 
liquid parts are run ofi*by a field ditch into an adjoining brook, and the 
soft material is removed to a shed where it is mixed into a manure with 
soot and gypsum. Another was Walton's works near Cambridge — most 
ofiensive works ; the materials said to be used at the works are crushed 
bones, coprolites, blood, night soil, horse flesh (sometimes putrid), guts, 
fish, and refuse salt from the herring curers, liquor from the pans where 
horse fiesh has been boiled, and sulphuric acid. These materials are 
mixed together by hand, and the mixture is discharged into an open pit 
within the building. At these premises pigs are also kept in a disgust- 
ingly filthy condition. The fourth was Arthur's works, previouslj 
mentioned. 

Where organic matters containing a good deal of chloride of sodium 
are used in the manufacture of manures, the vapours necessarily contain 
more hydrochloric acid than where such substances are not used, and 
in addition various ofiensive 'organic compounds, the nature of which I 
am not acquainted with. 

The ofiensiveness of the several processes descnbed varies from none 
at all to that which constitutes one of the most intolerable of nuisances. 
On ditferent occasions the interference or assistance of the Local 
Grovernment Board have been solicited for the suppression of nuisances 
from works of this character. The most notable instances of appli- 
cations of this kind of late years have been in respect of nuisances from 
manure works along the shores of the Thames in 1873, and in respect 
of similar nuisances at Plymouth in 1875. I reported to the Board fully 
upon the former of these cases in December 1873, but more briefly 
upon the latter of them, since at that time the present general inqoirj 
had been set on foot. It is difficult to describe odours except by the use 
of similitudes. The ofiensive odour proceeding from superphot^hate 
works, from works in which animal matters are used more or less freely, 
and from '^ scutch *' manure works is, however, so distinctive that once 
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smelt it can never afterwards fail to bo recognised. That from super- On Effluvium- 
phosphate making is pungent and slightly acid ; by some persons it is Dr/SaiUni!'^ 
called sickening, but its offensiveness and sickening quality are enhanced 
where such animal matters as blood, ofFal, or fish, especially if putrid, 
are employed in the manufacture of the manure. I know of no odour 
more horribly sickening than that which is evolved when sulpliuric acid 
is mixed with human excrement. One of the most offensive works of 
this kind that has come within my observation, where animal matter of 
various kinds, and sometimes excrement, are used, is Bradburn's esta- 
blishment at Wednesfield, upon which I reported to the Board in my 
report on the sanitary condition of that place in 1874. The smell 
proceeding from scutch manure works is described by some persons as 
putrid as well as sickening. Dr. Gordon, the principal medical officer 
of the Woolwich garrison, described to me the odour proceeding from 
the scutch manure works on Erith marshes as resembling, more than 
anything else, that which he had perceived in India when passing to 
leeward of the places in which the Hindoos burn their dead. To myself 
the odour resembles that of very decayed and putrid cheese. The odour 
from superphosphate works has to my senses something of the same 
character, especially marked when animal matters are used in addition 
to bones and phosphates. The distance to which the offensive odour 
may spread beyond the works varies with the various cu'cumstances 
mentioned in the first part of this Report. It may be only perceived 
offensively within a radius of 100 yards or less around the works, or the 
odour may extend a mile or more beyond them. For example, the 
odour from the works of Morris and Griffin at Wolverhampton is said to 
be perceived offensively at Newbridge, a distance of 1^ miles ; while 
that from the Ei'ith marshes '^ scutch *' manure works was, on the occasion 
of my inquiry on the Thames, said to be an intolerable nuisance at the 
Woolwich barracks, a distance 4^ miles. Loud and grievous complaints 
ai-e made in the town of Plymouth, especially by persons residing about 
the Hoe, of the offensive odours from the manure works at Cattedown, 
a distance of about 1 mile, when the wind blows from that direction 
across the bay. 

I have made such inquiries as were practicable as to the effect of Effect upon 
these offensive odours upon the health of persons exposed to them. ' 

Iteplies to individual inquiries have been to the effect that prolonged 
exposure to the offensive odours produces feelings of depression, head- 
ache, indisposition for food, nausea, or even sometimes fainting. These, 
however, are ordinary results in sensitive individuals of the impression 
made by any specially offensive odour upon the nervous system. They 
pass off, however, with the intermission of their cause. I have not 
oeen able to ascertain that any permanent injury to health has followed 
Qven the .frequent repetition of exposure to these offensive odours. 
•Nevertheless, so long as the cause operates it does to a serious extent 
Sometimes disturb the health of some individuals. The principal medical 
Officer at the citadel at Plymouth, when I made my inquiry there, could 
^ive me no information, as the troops of which he had in charge had only 
Recently arrived ; but Dr. Yoilin, of the 16th regiment, who was 
stationed there in 1874, states in a letter given to me by the Town 
Olerk of Plymouth, that notwithstanding the effluvia pass directly over 
the citadel in certain du'ections of the wind, the battalion had not been 
in a healthier state for the last 10 years than it was at the time he wrote. 
lie adds, " The smell is intensely disagreeable, but luckily the barracks 
<< are constructed on such an elevated and exposed position that these 
*t vapours are never allowed time to settle down, but are blown over it 
" by the prevailing breeze. Were the barracks, however, built on a much 
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On Effluvium- " lowcr and more confined space, I have no hesitation in saying that I 
Dr'SSiSd!'^ ** should consider the fumes would have a very deleterious effect upon 

« the health of the troops." Dr. Littleton, the Medical Officer of 
Health, could give me no more definite information in respect of tiie 
efiect of the effluvia upon the general health of the civil population ; 
nor could Dr. Finch, Medical Officer of Health for Charlton, nor Dr. 
Wise, Medical Officer of Health for Plumstead, in respect of the effluvia 
which, proceeding from the manure factories on the Thames, created a 
serious nuisance in their districts. Dr. Gordon, of the Woolwich 
garrison, stated to me in conversation that, in the event of any severe 
epidemic occurring, evil would, in his opinion, probahly result £rom 
these nuisances, on the principle that anything which " upsets " the 
nerv^ous system, predisposes an individual to suffer. But although I 
have made a good many inquiries in this aspect of the subject, I have 
failed to obtain any facts, so far as the ordinary epidemic maladies of 
the country are concerned, corroborative of this opinion. Dr. Davies, 
the accomplished Medical Officer of Health for Bristol, distinctly 
affirmed to me that these diseases spread no more extensively, and ai-e 
no more fatal in St. Philip's !Marsh, where manure nuisances abound, 
than in other parts of Bristol peopled by a similar class of persons. I 
am disposed to give great weight to the result of this gentleman's ex- 
perience, as all would do who know the precision of his work and his 
logical mind. Moreover, throughout my inquiry, I have as yet fouud 
no reason to believe in any opposite \'iew. Dr. Kingston, who has one 
of the largest medical practices at Plymouth, and has given some 
attention to this subject, tells me that he has never seen disease (other 
than temporary ^disturbance of health such as has been referred to above) 
produced in healthy people by exposure to the vapours proceeding from 
the manure works there, but he has seen sick people made materially 
worse. Especially in bronchitic and phthisical people (who sometimes 
come to Plymouth for the benefit of the climate), he has observed the 
cough to become more irritable after exposure to the effluvia. He says 
further, as to his personal experience, that the fumes from the manure 
establishments have distinctly caused smarting of his eyes at a distance 
of half a mile from the works. This, again, is a gentleman whose state- 
ments upon such a subject are entitled to much consideration. Further, 
I may add that I have not been able to discover that the workmen in 
manure manufactories suffer in any material degree, or in any definite 
manner, from their occupation. No doubt the statements of workmen 
on this subject must always be received with some qualification, but 
in the main I believe they have told me what is correct. But they 
take care not to expose themselves to the action of the concentrated 
effluvia. The most dangerous part of their work is the removal of the 
freshly made manure from the " hot den," but they take care not to 
work there until all the doors have been opened, and until a free current 
of air through the den has been established. For myself, what I chiefiy 
experience in the most offensive parts of manure works, such as the den, 
is more or less smarting of the eyes. 

That exposure to the concentrated effluvia from a bone manure 

establishment may, notwithstanding, be followed by dangerous and even 

Dr. Adams* case, ^i^tal symptoms appears to be shown by a case narrated by Dr. Adams 

in his pamphlet referred to above, the occurrence of which case indeed 
was the occasion of the pamphlet being written. The case briefly, was 
that of a gentleman, said to have been in good health, who, while 
journeying by railway near Inverness, encountered at a small stopping 
place a volume of vapour, apparently there concentrated, from a bone 
manure works close by. He immediately became sick and fidnt, with . 
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vomiting, which became bilious and continuous, and these symptoms JJ" Bfnuvium- 
wii*e followed by abdominal pains and great prostration. Feeling better Dr/BaiUrd. 
on tlie fourth day, he attempted to rise, but fainted away and died. It 
was suggested that this was a case of irritant poisoning from the vapours 
inhaled, but as no post-mortem examination was made, and as there are 
many latent bodily conditions of disease conceivable in which such 
symptoms, followed by a fatal issue, might result from a severe and 
continuous attack of vomiting (however induced), this view cannot be 
regarded as established. Dr. Adams goes further, and (p. 23) points 
out that the symptoms which characterised this gentleman's sudden 
illness accord with those of arsenical poisoning, but later in his pam- 
phlet (p. 75) he says, " We " (i.c.. Dr. Littlejohn, Dr. Dunlop, and him- 
self) ^^were satisfied that the conditions of advanced age and of the 
** nervous shock, caused by the inhalation of disagreeable and dreaded 
*'' efSuvia, were important factors, and had aided materially the depres- 
** ping influence under which the sufferer succumbed. We, therefore, 
** by no means attributed the fatal result to arsenic alone. Wo were 
** satisfied that if there was to be anything like a real explanation of 
" Air. Frazer's symptoms, it must be sought in that aggregate of con* 
*' diiions out of which they had arisen. In short, we were of opinion, 
as was also the magistrate who pronounced upon the case, that com- 
mon sense and special professional knowledge alike directed clearly to 
^^ the conclusion that the immediate symptoms and fatal results were 
'^ due essentially to irritant poison or poisafis, and that those poisonous 
** influences were contained in the manure vapours." 

The offensive effluvia from artificial manure works may have their Sources of 
source, 1, in the reception of the raw materials, and their retention or """•*"^^- 
accumulation on the premises prior to use ; 2, in the preparation of the 
raw material for use ; 3, in the process of their manufacture or mixing ; 
4, in the removal of the hot product ; o, in accumulations of the manu- 
fsicturcd article, and the general odour pervading manure works at all 
times, and carried to a distance beyond them by the wind blowing over 
and through them. 

1 . In accumulations of the raw material. — There is nothing offensive Accumulations 
about accumulations of coprolites or mineral phosphates. The ammo- of raw material, 
niacal odour sometimes perceived from a heap of guano does not travel 
any considerable distance, so far as my experience goes ; leather cuttings 
are inoffensive, and so in my experience is sugar scum. Large accumu- 
lations of recently boiled bones are very offensive, as I have pointed out 
under the head of *' bone boiling"; and the disembarkation of putrid 
bones from canal boats for use at manure works lias, in my experience, 
been a source of nuisance. Accumulations of night-soil, putrid flesh, 
putrid blood or blood clot (from blood-albumen works), or of putrid fish, 
ar<3 necessarily very offensive; and so also is glue makers' "scutch," if 
it arrives at the works long after leaving the pans and in uncovered 
vessels. This is, of course, especially the case in hot weather. Even dry 
fi sli inarc (c.^., the dried Manhaddan used at Morris and Griffin's works), 
not ordinarily offensive, may become so under some circumstances, 
^^ when it has become wetted during ship transit. Accumulations of 
^lioddy are ordinarily inoffensive, but they may become offensive under 
f^rne circumstances, as for example, when they become spontaneously 
^^»ted, a process to which they are subject on account of the oil the 
?*^oddy may contain. For example, during my visit at Plymouth, I 
*^und an offensive rancid butyi'aceous odour, resembling tbit which I 
*^^"Ve experienced as proceeding from a heap of damaged wheat, to pro- 
ved from some shoddy recently brought upon the premises of Messrs. 
^lirnard, Lack, and Alger. The shoddy was said to have been damaged 
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by sea water during its sea passage. The odour was strong just outsid 
the works in the public road, and was disa«jreeably perceptible for som. 
distance from the works. In one of the works near the Victoria Docl 
some shoddy was at the time of my visit smoking freely, and emittu 
an odour of burning animal matter, 
tion 2. In the preparation of I'aw material for use. — ^I have elsewher: 
^^ referred to the nuisance from bone boiling under the head of " bos 
boiling." The dissolving of leather and shoddy gives rise to oflfensL 
vapours, but not of a nature to be distinguishable outside the works _ 

the other odours proceeding from them. The mixing of fish and shod^^j» 
with sulphuric acid is very offensive, aud so in a still higher degre^^ fs 
the process of drying fish upon open kilns. These processes are especici^l/j 
disgusting where the fish is putrescent. Tlie vapours proceeding f^c-'cm 
the extraction of fat from glue makers* scutch preparatory to its csozi. 
version into manure has also, when carelessly pei*formed, been prodn&'^ive 
of considerable nuisance. | Xi 

3. But one of the chief sources of nuisance from manure works is the 
process of mixing the materials. The vapours given off are, as I liav^e 
pointed out above, irritant and offensive. When the manure is made ii^ 
open vessels, these vapours escape into the atmosphere of the buildio^* 
and through windows or openings in the roof, or through the unpoint^^ 
filing of the roof into the atmosphere outside. The same thing happe»^'^ 
although to a less extent, when the mixing is effected in mixers insu^^ * 
ciently closed, or not provided with duo aiTangements for drawing o^^* 
the vapoura from the mixer as they are produced. Where the vapour-'^'^' ' 
however, are made to pass, as is now usually the case, through a fli 
into a chimney, more or le^s decomposition occurs within the fiue, eilic-'-^^^ 
is deposited as a white snow-like material (sometimes to such an exten -^^v 
as almost or entirely to choke it up), and, where bones are used in an^^ ^ 
quantity, bone dust is deposited with it. The bone dust, however, » ^ 
only carried mechanically into the flue, so that it stains the depositee:^ ^ 
silica only in the part of the flue nearest to the mixer. The silica and the^ -^ 
bone dust deposited mechanically absorb any condensed water holdia|^^ ^ 
in solution more or less hydrofluosilicic acid. So-much of the vapouiT -^-^ 
as fails to become condensed and deposited within the flue passes off h^J^^^ 
the chimney shaft, and may give rise to offence wherever the vapoan -r^'^ 
reach the ground. 
Qovai of 4. Another principal source of nuisance is the removal of the manur**:^'^ 

)t5eii!r"^ from the hot den. At some works, as I have already stated, there is n-^^^*^ 
hot den, but the manure is discharged from the mixer directly on to tlc^^^® 
floor of the building. In such a case as this, the action of the uti^^ ^^ 
phuric acid on the other materials continuing, the same results follow ^ ^ 

when the manure is made in an open mixer. When I visited Purser ^ 

Co.'s works at Millwall this proceeding was going on at one part of tM i® 

building, and largo volumes of steam of the ordinary offensive odo ^ 
were issuing from the roof, and would continue so to issue until t — ^ 

manure became sufficiently cold to give oft' no large bulk of vapoi "^^''' 

The principal use of the closed hot den is that it obviates this continu. ^ 
escape of the vapour which is formed during the reactions going on tl'^C^f 
the manure has been discharged from the mixer. If the manure is pd^^- 
mitted to remain long enough in the den to become cold or nearly c<^T4 
it may be removed without giving rise to offensive effluvia of a series »^ 
character. But in establishments where much work goes on, and esf^ 
cially in the busy season of the year, this is, under present arrangemen/:^ 
said to be impracticable; and the manure is removed hot, ormore or less 
warm, according to the shorter or longer time it has lain in the den; and 
then the vapours which, under long retention, would have become cod- 
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densed, are given off into the atmosphere, and escape from the den into On Effluvium- 

the air outside through the openings provided for tight and ventilation. Sn Ballard!*^ 

It is remarkable how long a bulk of manure will remain hot in the den. 

It is still sufficiently hot to emit offensive fumes on removal at the end of 

three days from mixing, and probably, in some cases, much longer. I 

had, when at Plymouth, a personal experience of the nuisance arising 

from the removal of the hot manure at Norrington's works, at a time 

when no actual mixing was going on, but when the contents of one of 

the hot dens were being dug out, carried through the open air to the 

warehouse, and shot down through the roof. I have some reason to 

think that at Norrington's lower works this process is more offensive 

and more productive of nuisance than even the mixing. 

5. But apart from the processes of mixing and removal from the hot General offensiT© 
den, there is commonly, even when no work is actually in progress, a works. ^ 
general offensive smell issuing from establishments of this character 
which is sufficient in most cases to proclaim their immediate vicinity. 
This smell, which usually pervades the interior of the building, is due 
partly to the stirring up of the manure in the manipulations and mixings 
which take place there, and which favour the escape of pent-up vapours 
either retained mechanically in the masses removed from the den or 
which may have been generated after its removal for storage, partly 
to the odour which from long use has become attached to all parts 
of the inner surface of the works, and partly to the presence of 
stores of the manure from which vapours continue for a long time to 
be evolved. It is, however, a comparatively trifling affair. Never- 
theless the offensive odour from this source may travel to a con- 
siderable distance. For instance, at my last visit to Hill's manure 
works on Greenwich marshes, I perceived the odour quite distinctly at a 
distance of full half a mile in the direction towards which the wind was 
blowing. On arriving at the works I found that no mixing was going 
on, but there was a quantity of manure which had been discharged upon 
the floor on occasion of the last mixing, about a week previously, and 
was being dug away for screening. It was hard but still warm. The 
nuisance is much greater, however, in some works where much organic 
material is used and no deodorant is added to the manure. In " scutch " 
manure works, such as Turner's at Bristol, where the manure is heaped 
up to dry by spontaneous heating, the exhalations from the accumula- 
tion are very offensively perceptible for a long distance from the works, 
and, except through changes in the wind, the nuisance is not inter- 
mittent like the nuisance from superphosphate works. Even after the 
manure has become dry enough to be screened, the heating, with 
evolution of offensive efiluvia, still continues. But lam bound to add 
that this mode of drying, offensive as it is, is not noiirly so offensive as 
the process of artificial drying which I saw pursued at the works on 
Erith marshes, and which appeared to me to be the main source of the 
intolerable nuisance from these works which was complained of by the 
Woolwich garrison. 

I have now to describe the means which have been adopted in the Modes of pro- 
works which I have visited for obviating or minimising the nuisances iu?sances. 
referred to, and such as have presented themselves to my mind as likely 
to bring about this result. In establishments where the manufacture is 
conducted on a small scale, little or nothing is attempted in this direction ; 
and the same may be said also in respect of a certain number of esta- 
blishments where the manufacture is conducted on a large scale. With 
respect to some of the latter, however, such as the works atBramford in 
Suffolk, and those at Redbridge, Nursling, and Eling, near the head of 
Southampton Water, it may be said that the adoption of special means 
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of preventing nuisance (considering that, so far as I have been able to 
gather, no serious injury is done to v^etation by the vapour emitted) is 
unnecessary. These and similar works located in an open coyntry 
district with few or no dwellings within a mile or two of them, such 
as there are being much scattered, can scarcely be much nuisance to 
anyone. Such places are naturally the proper places for setting up 
offensive businesses. 

1. As to the prevention of nuisances from raw materials. No objection 
can properly be raised to the bringing of offensive matters to manure 
works. It is the proper place to bring many of them to, and the 
utilisation of refuse matters is a source of much wealth. But they 
should be brought in an inoffensive manner, should be stored so as not to 
be offensive to the neighbourhood, and used up as speedily as possible. 
When describing some other offensive businesses, c.^., *' glue making," 
I have shown how the refuse matters from them may be, and sometimes 
are, transmitted without causing nuisance. The reception of scutch at 
the works at Erith marshes was some years ago, (when I made a report 
to the Board upon some offensive business on the banks of the Thames), 
one source of the nuisance complained of; but since that time one of 
the establishments visited has ceased to manufacture, and at the other 
(Bevington's) the scutch is now received fresh at the works, packed in 
palm oil di-ums, and closely fastened down. Their transmission in 
closed baiTels or covered carts or barges, and their storage under cover 
in close buildings or receptacles are, when practicable, an obvious pre- 
caution against nuisance. In other cases an efficient protection against 
the creation of nuisance might be found in coveiing the offensive 
material with some cheap deodorizing powder which would not damage 
the manure to be manufactured from it ; sulphate of lime, charcoal 
in some form, or even earth patted down upon the heap might, for 
instance, be used. The best modes of dealing with recently boiled 
bones have been already described under the head of " bone boiling." 
Night-soil should be stored either in the covered privy pans in which it 
is received, or in well-cemented pits closely covered, from which it may 
be pumped as required for use. 

2. As respects nuisances from the processes to which raw materials are 
subjected preparatory to mixing them with other substances into manure, 
I need only refer to the following : — a. Any nuisances from the dis- 
solving of shoddy or leather may be minimised or altogether prevented 
by the use of steam heat in the process, and by carrying the fumes 
into a sufficiently tall chimney shaft, h. The nuisance from mixing 
fish with shoddy and sulphuric acid may be prevented by performing 
the process in a closed building from which the offensive air is 
drawn off through a fire (as practised at Musk's cod-liver oil manufac- 
tory at Sculcoats, p. 88). c. The nuisances from drying fish can only be 
abated by adopting means of drawing off the moist offensive air by 
means of a fan or chimney draught, and conducting it through a fire, 
or first through a condenser of some effectual kind, and then through a 
fire. I saw a curious attempt made at Hart's establishment at Wil- 
mington, near Hull, to abate the nuisance of kiln drying. In a building 
provided for the purpose is a kiln or stone floor heated by flues beneath. 
It forms the floor of a close chamber, about 13 yards square and 6 feet 
high, the roof or ceiling of which is made of stout laths or narrow 
planks of wood with narrow spaces between them. This ceiling forms 
the floor of a chamber above, on which is kid first a layer of damaged 
cockles and above this sawdust moistened with sulphuric acid. This 
layer is renewed once in two or three months, and then goes for mixing 
with manure. It is supposed that the warm vapours from the kiln 
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the rim. The fat is ladled out and the residue is run off into a 
covered tank outside the works to cool. Another mode is that now 
adopted by Messrs. Bevington and Proctor at their scutch works at Erith 
marshes, one of the establishments complained of as nuisances in 1873. 
The apparatus used is represented in Plates 17 and 18. The scutch 
with a due quantity of bro>vn sulphuric acid is introduced into a close 
cylindrical leaden vessel A, cased in wood and charged through a circular 
opening a, about 18 inches wide, at the upper part, which opening is 
closed during working by means of an iron cover firmly screwed down. 
Within is a stirrer B, the shaft of which passes through the centre of 
the top of the vessel. "When the cylinder has been charged and dosed 
up, steam at a temperature of about 220'^ is thrown in and is left on 
for alx)ut two hours. There is a safety valve by but very little steam 
escapes by it, not enough to be perceptible by its odour outside the 
works. At the expiration of the two hours, the steam is turned off and 
the whole is left to settle until the next day. The fat is then ladled 
out through the charging opening, and the residue is run ofl into the 
delves through a discharge opening c, about 14 inches wide and 5 inches 
deep near the bottom of the vessel. During the steaming this opening 
is closed by a sliding door fixed finnly do^vn by a cross bar and screws. 
The only nuisance that can arise here is during the running off of the 
residue ; but the locality is very open and far from buildings ; and, as 
a matter of fact, the nuisance from the scutch works on Erith marshes 
has not been made, so far as I can learn, a subject of complaint, since 
the scutch has been brought in a fresh condition in well-closed casks 
and this plan of extracting fat has been adopted. Another mode of 
dealing witli scutch for the extraction of the fat is that pui*sucd at 
Kickols and Son's works in Leeds. The scutch is dealt "with while 
quite fresh from the pans. It is immediately put into a large tub with 
water and some sulphuric acid, steam is thrown in to separate fat which 
is taken off, and the scutch enclosed in coai'se bags is then subjected to 
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pressure in a strong hydraulic press, close shut up with a door, while steam On Effluvium- 
is thrown into the press. The fat pressed out flows off from the bottom Sr ^SSSSi**' 
of the press, and is collected and subsequently refined by remeltin^ by 
steam heat. The pressed scutch has little or no odour, and can bo kept 
without heating or otherwise becoming ofTensivo if stored under shelter. 
It is still fit for manure making. 

3. As to the nuisances from the process of mixing. Of the offensive 8. From mixing 
vapours given off during the mixing it may be said that some are con- 
dcnsible by cold, some soluble in, or decomposable by water, and the 
remainder destructible by fire. The only question then to bo detcr- 
mincil relate to the best mode in which these three agents — cold, water, 
and fire, — can be applied under the circumstances of manure works. 
The principal means in use in the manure works I have visited are 
long flues leading to a chimney stack, water towers or " scrubbers," and 
the furnace. But, when the mixer is not closely shut up, it is not suffi- 
cient to have such means provided without some motive power to draw 
the vapours from the mixer. The motive power in use is sometimes the 
draught of the chimney stack and sometimes a fan. With a well-closed 
mixer (such as is in use at Burnard, Lack, and Alger's works), the 
pressure exercised by the vapour therein may suffice for all practical 
purposes. I propose to show how far in my experience these several 
means are efficient, and what accessory arrangements are in use, or may 
be suggested, to ensure success. I Avill do this, as far as I c«m, by 
examples of actual working. 

a. In simple superphosphate making, the use of a long flue appears to 0. Use of a Ionic 
snfRce to prevent nuisance. So far as I have been able to ascertain by *"®* 
as full an inquiry as I could institute, it is completely efficient at the 
works of Thomas Vickers and Sons, in Manchester, and at the works of 
tho same firm at Widnes. The long flue has also been adopted as a 
means of preventing nuisance at Messrs. Morris and Griffin's works in 
Wolverhampton and in other works, imd as an accessoiy means it is in 
use in many other works. 

The object of the flue is, by its cooling operation, to promote the con- 
densation of the steam, whicli, in condensing, takes <lown with it the 
liydrofluosilicic acid formed ; and to afford space and time for the deposi- 
tions of these condensed vapours and of the silicji, before they arrive at 
tho chimney by which they would otherwise be discharged into the air 
outside the works. These matters are always found in flues proceeding 
from large superphosphate mixers and dens, and with them a notable 
quantity of arsenic. Mr. William Vickers, of Manchester, recently made 
for my satisfaction an examination of the vapours proceeding along hie 
flues at his Widnes works. At a distance of about 216 feet from his 
mixer, notwithstanding the excellent arrangements for arresting deposit 
which I shall presently describe, he still found a very small but still 
estimable quantity of fluorine com]>ounds, the mixing at the time tho 
examination was made being in full operation. I mention this to show 
that even in his case tho flue is not in any way too long, although it is 
continued 206 feet further to the bottom of his chimney shaft. Mr. 
Burnard, of Plymouth, tells me that he found arsenic in the flue leading 
from his den (which receives tho vapours) to his condenses. Mr. Adams 
also gives in his pamphlet (page 52) a summary of an aualysis of 
flue deposit in which a trustworthy ehemist found in the moist deposit 

• 119 per cent, of arsenious acid. These are the most irritant of the 
various constituents of the manure vapours. I have no observjitions 
to show in what proportion, actual or relative, they are deposited at 
various distances from tho mixer. 
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On Effluvium- At Viclccrs' works in MancheBter (see Plate 19) a short flue 12 inches 

SrlBSSSi!*^ square passes from the mixer to a wooden box or chamber, about 18 feet 

Description of long and 3^ or 4 feet wide and deep, in which at equal intervals are 

l!ueMT»«j- three partitions dividing it thus into lour subsidiary chambers or boxes, 
mvnts at Tickers __ *^ , , .",, i<* .i^ i/» ^iv^x 

works. The partitions spring alternately from the top and trom the bottom 

of the chamber, and there is a space left at the bottom or top, as the 
case may be, by which the subsidiary chambers communicate. At 
the bottom of each subsidiary chamber is a door through which the 
deposited silica or dust is from time to time removed. From this 
chamber or box there is a communication with the upper part of a brick 
tower about 14 feet 6 inches high and 2 feet 7 inches wide in either direc- 
tion, which tower or chamber also has a communication with the " hot 
den." In this chamber more silica is deposited. There is a shorter 
brick chamber adjoining it with which there is a communication 4 feet 
from the bottom of the longer brick chamber, so that the silica which 
accumulates in the latter, falling below the communication, does not 
choke it up, and is removeable by a door at the bottom. From this 
smaller brick chamber the vapours pass into an underground flue 150 
feet in length, which terminates in the chinmey shaft having an eleva- 
tion of 210 feet. The result of this is that the silica (the measure of 
decomposition of the fluoride) is deposited in great part in the wooden 
chamber and brick tower, the former being cleared out twice a week and 
the latter once a month ; and that beyond the first 15 yards of the flue 
the amount of deposit is scarcely appreciable. The flue only requires 
clearing out about once a year. Wherever the silica may be removed it 
is so wet with condensed steam holding hydrofluosilicic acid in solution, 
that it may be pressed by the fingers into a paste. At the Widnes works 
the arrangement is very similar (see Plate 20). A 3- foot square wooden 
flue, rising from the top of the mixer, extends round the platformed part 
of the building in which the mixer is situated for a distance of 120 feet 
before it reaches the brick chamber or tower ; and every 8 feet, in the 
course of the first 84 feet, is a partition rising from the bottom nearly 
to the top of the flue, so that there are 10 such partitions. The silica 
deposited in the chambers thus formed is removed at short intei^vals by 
raising the top of the flue. The brick deposit tower is of the same 
construction as at the Manchester works, and from it an underground 
flue, 3 J feet high and 2^ feet wide, passes a distance of 302 feet to the 
chimney shaft of the works, which is of an elevation of 135 feet. There 
is a damper to control the exit from the mixer, to which exit is given 
an area of a foot to a foot and a half, and there is another over the 
deposit tower with an opening of about 4^ feet. The wooden flue from 
the mixer is cleaned out once a week and the first part of the underground 
flue about once a fortnight. On opening the flrst part of the flue I 
found a deposit of about 16 inches, the i^esult of a fortnights' working ; 
and about 96 feet further a deposit of 10 inches, the result of 12 months 
continuous working. The motive power at both works is the draught 
of the chimney shaft, and it is sufficient to produce a strong draught 
down into the mixer when it is opened. Mr. William Vickers sums up 
the length of flues and the reason of difierences at the two works thus 
in a letter to me : " At Manchester we have, therefore, 22 feet from mixer 
** to wooden chamber, which is 18 feet long to a tower 14 feet 6 inches 
" high, and 150 feet to chimney, total length 204 feet 6 inches. At 
*' Widnes 120 feet of wooden chamber (or flue), 18 feet of tower, and 
" 302 feet of flue to the chimney, total 440 feet. At Manchester wo 
" mix on an average 100 tons of manure per week ; and, one half of 
<' the raw phosphatic material being boiled bones, we have not tlio same 
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** amount of deposit to contend with as at Widncs, where it is nearly On Effluvium • 
** all mineral phosphates and where the quantity made averages nearly i)i!Ball2pSL^ 
" 300 tons per week." 

At Morris and Griffin's works at Wolverhampton the motive power in At Morris and 
use to draw the vapours from the mixor is the same as at Vickors, Griifln's works, 
namely, the draught of the chimney shaft of the works. It is a rather 
higher shafl than that at Vickers' Manchester works, heiiig 23o feet in 
height from the ground. The vapours from the mixer are conductc-d to 
an underground channel or flue 6 feet high by 3 or 4 feet wide without 
any baulks or divisions, which extends to a distance of 250 feet to the 
chimney shaft with which it is made to communicate. The flue is said 
sometimes to have in it 2 feet depth of the ordinary siliceous deposit. 
There are dampers provided for regulating the dmught. The deposit in 
it is cleared out, it is said, about once in six weeks. The tall chimney 
stack was erected eight years ago. Prior to its erection the nuisance all 
around the works was very great, but since then the nuisance in the 
immediate neighbourhood has been greatly lessened, but offensive effluvia 
are now said to be perceivc^d at a distance of 1 J mile from the works 
where they were not before noticeable. They are not a very great nui- 
sance there, but they are said to be unpleasantly perceptible. They are 
said to be a greater nuisance in some parts of Wolverhampton when the 
wind sets in the right direction, but this may be from the emptying of 
the den, or from some other part of the process than the mixing, which 
Mr. Fuller, the managing partner, says is only performed during thro(j 
or four hours at night. The average weekly out-put from the mixer is 
about 300 tons. One charge for the mixer would consist of, say, 40 cwt. 
of phosphatic material, and 20 to 40 cwt. of chamber acid. The charges 
of mineral phosphate only would have about equal weights of acid and 
])hosphates. The avenige time of each charge in the mixer is about 
15 minutes, an unusual length of time, but a period calculated to favour 
the elimination of much of the vapours before the manure is discharged 
into the den. The superiority of the flue arrangements at Vickers' works 
appears to lie in the baulks introduced into the wooden box or channel 
into which the vapours first pass, in the tortuous course which the 
vapours have to pursue, and in the greater length of flue which they 
liavo to traverse. The course of the vapour is subjected to a vaiiety of 
obstructions which sen'e to aiTCst its onward flow and afford opportunities 
for the re-action of the watery vapour on the gas it lias to decompose, 
n,nd for its condensation, as also for the arrest of the silica deposited 
"which has to sop up the condensed matters. 

h. The flue acts mainly on the principle of condensing the vnpoui*s by b. Use of a cold 
cooling ; but in some works endeavours, more or less successful, have ^^^^^ condenser. 
Ijeen made to condense them by the direct application of cold water. 
This is eflTected either by means of a shower or by means of a 
** Hcrubber," that is to say, a tower partly filled with some material over 
which a spray or shower of water is made to fall. Where this is the 
mode adopted, I have usually found the use of a moderately long flue, or 
of a fire, or of both, conjoined. Passing the vapours through a fire 
appears to be necessary for the entire destruction of organic vapours. 
The most successful of the arrangements for condensing by a shower of 
water are to b(5 seen at Newton's works in Bermondsey and Hunt's Nowton'scascado 
works at Bow Bridge. Both these works were formerly sources of great t'""^^*^"**^*". 
nuisance, but they are not at all complained of now, so that the pre- 
sumption must be that the means adopted to prevent nuisance have been 
successful. Newton's are comparatively small works, and the apparatus 
first put up Wiis only tentative. From one end of the mixer an opening, 
the entire width of the mixer and about lo inches deep, communicated 
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with a wocKlon channel which joined another similar wide chumel pio- 
cec^lin;! from the hot den. At a distance of about 3 vards frooi the 
mixer this cliaunel communicate^^i with the upper part of a water tower, 
in which the vapours met with the shower. This tower was ocnsmcted 
of wood, was square with a diameter of 3 feet, and was 18 feet high. At 
the top of the tower was a cistern which was kept well supi^ied with 
water pumped into it in great abundance from a well upon the premises. 
The floor of the cistern was perforated like a colander with lai^ holes, 
so that when water was pumped in, it fell down the tower in a heivj 
shower. It was so arranged that the water, after arriving at the bottom, 
was made to fall over an edge into a cistern below, in such a way as to 
form a broken sheet of water or cascade about 3 feet in height (thnngh 
which the vapour had to pass), and it then flowed away by a brick diun 
witli which tlie cistern communicated. From this drain there vis i 
flue passing to the ashpit of the furnace of the boiler which woriu the 
steam machinery employed for pumping up the water and other pur- 
poses. The fall of the water produced sufficient vacuum to came a 
strong draught from the mixer and hot den. Since my first inspectioD 
of these works, alterations have been made which the proprietor bdieves 
liave rendered the apparatus more efficient than it was before. A sena 
of wooden shelves springing alternately from opposite sides have been 
put into the tower and these shelves have attached to them at their sides 
vertical pieces, having for their object to direct the flow of water towazds 
the middle of each shelf. In this way, instead of one shower of water, 
a series of splashing showers and cascades has been obtained, through all 
of which the vapours have to pass on their way to the dndn. Bat 
with this change in the arrangement of the tower it has been found 
requisite to interpose a fan between the condenser and the 6re« 
Plate 21 shows the arrangement, with the exception of the fan. Snc^ 
an arrangement as this is only practicable where there is a simila^ 
abundance of water obtainable, but where this convenience exist' ^ 
nothing can be better. At Hunt's establishment the shower is not &^ 
lieavy. From the mixer, from the hot den, and from all parts of hi^ 
large buildings where bones are boiled and then dried by spontaneoi^^ 
heating, and where manure is made and stored, wooden square flu^^ 
about 2 feet wide conduct vapours to a washing tower or chamber an^ 
thence to the back part of the ashpit of his boiler furnaces. At the^^ 
works, however, it is necessary, from the deficiency of draught and tl 
largo capacity of the buildings to be ventilated, to use a powerful 
to draw off the vapours. These arrangements, which are quite efl&ei< 
were made under the advice of Dr. Letheby and myself some years ag ^ 
(See also " Bone boiling.") 

The use of a '* sciiibber," however, is far more common than the u. ^ 
of any such water tower as I have just described. 

Plates 22 and 23 show the arrangements for condensation at Janv^^ 
Gibbs & Co.'s works at Victoria Docks. There are four mixers, two 
being used for mixing superphosphate and two for mixing guano. From 
the mixers and from the dens, at the places where the mixers dischaiige 
themselves into the dens, are scjuare wooden flues or channels, varying 
from 133 to 3o feet in length and teiminating at a fan. This fan 
draws off^ the vapours from the mixers and dens and drives them 
throuffli the condenser or scrubber. The form and dimensions of the 
condenser are shown in the drawings. It is fitted within with several 
tstages formed of squared, wooden bars, loosely fitted edge-wise into 
appropriate racks, and so laid that the rods of each pair of stages cross 
those of the pair of stages above and beneath, at short intervals. Above 
is a perforated leaden tray or colander supplied by a tap with water, 
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which water Calls as a shower upon the intercepting bars within the con- S^i^"^'*^" 
denser, and between them to the bottom of the condenser where it niiis Dr. Ballard. 
off to the drains. The vapours enter below and pass out by a short lengtli 
of pipe above into the chimney shaft. At one side of the condenser is 
a closely-fitting door, the removal of which exposes nearly all of the in- 
terior. When the condenser was thus opened for my inspection, I 
found a considerable amount of siliceous deposit lying at the bottom of 
it| and on the several stages. The manager stated to me his opinion 
that the efficiency of the aiTangement depended less upon the flow of 
water than upon the obstruction afforded in the condenser to tlio 
passage of the vapours, affording time for the decomposition of the 
iiuoridCi and arresting the products of the decomposition. Nevorthc;- 
Icss it would be certainly less ef&cient than it is without the How of 
water which serves, or ought to serve, to keep the passage between the 
bars free and to wash down condensed matters. It was at tlicse works 
that Dr. Dupre made the observations recorded in the Appendix to this 
Report. He found that the gases after having passed the scrubber con- 
tained no appreciable traces of any iluoride compound, but they still 
contained traces of arsenic. 

There is a very similar arrangement at the works belonging to the 
same firm at Plymouth. Here the mixer is near the end of a long 
building, and discharges into a den at the end of the building, the 
communication between the mixer and den never being quite closed. 
A short channel from the mixer conducts the vapours from it and 
ftom the den through the mixer to a fan which drives them along a 
2-feet square wooden flue or channel, about 90 feet in lengtli, to a 
condenser arranged similarly to that just described. About every 
feet in the length of tliis flue is a cover, screwed down, which is 
emovcd, it is said, about once a month for tlie cleaning of the 
uo from deposit. The condenser, generally arranged with bars as in 
iie liOndon works, is differently arranged above. The vapours pass 
ut through a channel which runs through the middle of the 
3lander-like cistern above, by which water flows into the condenser. 
'Le colander, therefore, is ring shaped. While the condenser was 
pen I had the water turned on, and found that very little flowed in 
onsequence of the choking up of the holes in the colander. The fore- 
ion told me that they were quite aware of this defect, and that each 
me before working the holes wore cleared. I have no doubt that this 
^as a correct statement, since, although the condenser had not been 
leaned out for a fortnight or three weeks (notwithstanding that 
vork had been going on during that period) there was very little 
leposit in it — very much less than in that at the London works. This 
^mallness of deposit was no doubt in part due to the greater length of 
the flue. From the condenser a flue, 16 feet in length, leads to the 
chimney shaft. It had not been cleaned out for two months, and I 
found in it along its whole length a deposit about one inch in depth. 
Hence some of the vapours must have escaped by the chimney stack, 
80 or 90 feet high, although the greater part had evidently been 
arrested. 

The most complete and apparently most oflective " scrubber " I have At Burnard. 
yet seen is that in use at Burnard, Lack, and Alger's works at Plymouth, ^rj^k's?"*^^*^^''' 

Since these works have been made the subject of much unfavourable 
comment in Plymouth, and have been there regarded (and, as I believe, 
not very justly on all occasions) as the principal source of the manure 
riuissmce complaiued of at the lloe, and referred to in the memorial 
presented to the Board, I propose giving a full account of the works, 
while describing the efforts made by the proprietor to avoid the produc- 
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On Effluvium- tion of nuLsance. I have visited the works four times with an interval 
DrVSailani.'^ of a year between my second and third visit, and have altogether 

spent many hours in the works. The works in Sutton Road have 
been established about 16 years, and cover about two acres of ground. 
They are situated, in two parts, one on the north and the other on the 
south side of a public roadway, at the edge of the town, and close to 
the gas works, some ammonia works, some tar works, a candle factory 
where palin-oil is distilled and fat melted, and also a most ofTencdve 
shoot of town refuse Ijclongin*; to the Corporation ; that is to say, they are 
close to a number of other otTensivc business establishments, tlie effluvia 
from which must also be waflted towards the town when the wind 
carries the niaiiurial vapours in that dii*ection. It is, therefore, quite 
possible that ])orsons not sufficiently instructed to distinguish between 
different industrial nuisances, may sometimes have attributed to the 
manure works a nuisance which may really have had a different origin. 
I was informed by the firm that the materials which they use (varying 
them according to circumstances) are crushed bones (foreign), Carolina, 
Lisbon, and French phosphorites (chiefly), coprolites, Peruvian guano, 
shoddy, sugar scum, and gypsum. The sugar scum has in the mass a 
sweetish odour not at all unpleasant. Manure making is mostly performed 
on the nortli and south sides alternately. On both sides the mixer is of 
the same construction. It is a close box with the usual stirring arrange- 
ments, and it is fed through a channel packed full of dry material which 
prevents anv exit of vapour in that direction, and which is moved on 
by means of a screw working in the channel as described in an earlier 
part of this section of my report. The acid is introduced in definite 
quantities by a pipe from the acid tank. No vapours can possibly escape 
from the box during mixing, or if they ever do, only quite accidentally. 
There is one close den below the mixer on the north side. It measures 
in superficial area 35 feet x 27 feet, equal (with the corners cat off ) 
to an area of 800 feet, with an height of 12 feet, and is capable 
of containing 200 tons of manure — one or one and a half day's working. 
It is closed completely during the mixing by means of a large 
wooden door firmly barred up. On the south side there are two dens 
associated with the one mixer, and there is an arrangement by whict^^ 
the contents of the mixer may be discharged into one or the othe.:^ 
as may be desired. These dens are capable of containing each about 
tons of manure, and they are worked alternately. Each is roofed abov^ 
by a wooden flooring, which at the time of working is sealed agaii 
escape of vapour, (and, as I took pains to ascertain, effectually) by a ]ay£== 
of dry materials. When closed the superficial area of each den is aboi 
20 feet X 11 feet, and the height 14 feet. The mixing of each charj^ 
occupies about iour minutes, and the mixed manure is discharged in 
the den by a valve worked from outside the mixer. There was no u 
pleasantly perceptible odour about the mixer while it was at work, 
may now proceed to describe the condensing arrangements, premisii 
that on both sides the manure and the vapours evolved are both 
to pass into the den, which thus becomes a first large receiving a: 
partly a condensing and deposit chamber for them. So much of t I 
silica and hydrofiuosilicic as condense there becomes mingled w^ 
the manure, and would exist there propably as hydrofluosilicic acid a:^^^ 
silica only. Beginning my description with the works on the north aid ^• 
There is, proceeding from the den, a short length (2 feet 6 inches) ^ 
12-incb pipe leading from it to the condenser; and from the condene*^'' 
t here is an underground flue 50 feet in length leading to a fire. Tti« 
condenser is constructed as shown in Plate 24, and is of the form t^ttd 
dimensions there indicated. It consists of three vertical chambers of 
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The first contains nothing, but tho second and third have at their ^uiSuiw *"b*" 
iialves perforated bricks, uvonly but not too cU)scl7 laid. Above Dr. Ballard, 
nk well supplied with water tor use in the condenser. There 
ccellent antuigoment i'or throwing in tlio water into the condonser. 
s b J a pipe into each compartment. The bottom of the pipe is 
)ut capable of being cloHod entirely by moans of a plat(f or button 
can be raised against the ofioning by a screw working through tho 
of tho pipe from above. When this plate is slightly lowered the 
flows out in a thin sheet resembling an open umbrella in shape, 
Is down through the chambers and loose perforated bricks at the 
, whence it is carried away by the drain. The aiTangement of 
)ply pipe is shown in Plate 24. After each working, a i)hig in the 
above is opened, and a flush of water is sent through each chamber 
.r it of any deposited silica. The vapours from the den enter 
per part of the fii'st chamber, pass into the lower part of the second 
er, between the bricks, and enter the third chamber above the 
)f water through whicli, or through the spray from which, they 
lOss out among the bricks below to the underground flue leading to 
I. I examined this condenser while mixing was going on. In tho 
lamber the vapours wore overpowering abovt^ the sheet of watcu' ; 
n the second and third thc^ are decidedly much less perce})til)le. 
ixt day, when no mixmg was going on, I had the third chamber 
[ below at a, and also the first 5 feet of the undergi-ound flue 
J from it, and again another part of the flue about 34 feet from 
idenser. The bottom of the condenser had nut, 1 was told, been 
I for five years, yet all I found wtis some slimy deposit upon tho 
the passages through and between them being quite clear. There 
» siliceous or watery deposit at either part of the flue which I had 
I. I could not, however, satisfy myself that the fire exercised 
effectual traction upon the vapours in the tlen ; probably, there- 
le vapours passed througii the condenser trhiofly by force of tiicir 
ressure, such as did not so pass being condi^iscMl within the den. 
it not, therefore, for the careful closure of the mixer, there 
have been during mixing much escape of vapour into the 
ig, but this is obviated in the manner 1 have already explained, 
rrangenients on the south side are a little diflcrent, although 
ally similar. The two dens communiciito by a 12-inch pipe 
lear the roof of each with a deposit tower. The length of the 
rom the nearest den is about 2 feet, of that from the further den 
t. The tower into which they oj)en at its upper part is 2 foot 
(internal measurement), and its total height is about 15 feet, and 
ends about 4 feet below the level of the floor of the works. From the 
I of this tower, an underground flue 44fc(^fc inches in length leads 
condenser. During the greater part of its course it is 9f brick 2 feet 
internal measurement) at first, but gradually narrowing towards 
ndenser to 1 foot 8 inches high, and 2 feet wide in the greater part 
course, again l>ecoming larger and higher still, so as to form a small 
t chamber just befor(M)pemng by two 12-inch scinare openings into 
ndenser. But between these two parts and about 6 feet from the 
isers there are interposed two 12-inch pipes in order to permit of 
T underground flue crossing this flue. The condenser is hero con- 
»d of two chambers only, the first (in consequence of the length 
s) not being considered rtitpiisite. Both of the chambers contain 
ited bricks ; in other respects the condenser resembles that on the 
side. The flue leading to the fire is very short, indeed the fireplaces 
ilt in this case against the side of the condenser. The fireplaces 
istructcd as shown in the drawing, Plate 25. There are two of 




Nuisances" o" ^^^^''"> ^^^^^ ^^^^- ^^"^^ ^^^ I)rovukMl with tlauipors so as to direct the 
Dr. Ballaril. vapours to one or thc' other the fis may he diisired. The object of having 

two iin*s is as a provision a^rainst one of thoni being accidentally 
extinguished by the vapours. The Hue trom the tires enters the bottom 
of the chimney shaft IOC) foet high. I was informed tliat, in working 
this arrangement of duplicate dens, the flooring forming the roof of the 
den filled the day before h partially raised, and a cap is placed upon the 
opening of the pipe leading from it before the filling of the other den 
commences. I examined tlie two pipes, lower flues, and condensers in 
their whole length. There was very little deposit in the pipes leading 
from the dens. The tower was encrusted with siliceous deposit, of whi(£ 
there was a deposit 1 foot deep at the bottom. At a distance of about 
30 feet from the tower the deposit was 6^ inches deep ; in fact it came just , 
up to the lower edge of the interposed pair of pipes. There was very little ^ 
deposit in the short pair of interposed pipes, and very little again in the ,q 
wide part of the flue near the condenser : but this part is cleaned out;:^, 
montWy. I was told that the tower and first 30 feet of the flue had notV^^ 
been openetl for more than 12 months. The lower part of the condenseK-^ 
had not been ojDened for two years, and the appearance it presentees :- 
differed in nothing from that of the condenser on the north side. Ther* -ra 
was no deposit whatever in the short length of flue leading from th. 
condenser to the fire, and nothing but ordinary flue dust or soot in 
flue leading from the fires to the chimney stack. This fact indicate 
suflieiently clearly that no condensable vapours had escaped the acti< 
of the scrubber. By an arrangement provided for the purpose, th: 
whole of the products of combustion in the fires were made during— 
period of mixing to i>ass fiar a time through and out of a testii. 
chimney shown in the di-awing. They had no odour of manure vapoui 
nor any other odour than that ordinarily proceeding from the combustii 
of coal or coke. 

In a letter from Mr. C. Burnard, dated April 10, he tells me th^EDt; 
although he found arsenic in the deposit within the flue leading from t~ ^e 
dens to the condenser, he did not find the slightest traces in the flue st.'Vif 
at the bottom of the chimney, i.e., after the vapours had passed the cc=>n- 
denser ; and further, that during the mixing of the large den on Feb. 14 
last, he caused the chimney gases to pass through a weak solution of 
hydrochloric acid for about four hours, and could not, by the j£m.cst 
delicate tests, discover any presence of arsenic. 

The efficiency of the arrangements at these works for collecting t%iid 
condensing, or burning the vapours produced during mixing, and those 
evolved durin^i: the first few hours of retention of the manure in the den 
is thus, in my opinion, incontestible. 

I have described the condensing arrangements at James Gibbs & Co.'s 

works. The remaining manure works at Plymouth are situated, close 

to Gibhs' works, at Cattedown, about a quarter of a mile beyond the 

works of Messrs. Burnard, Lack, and Alger, and outside the town. 

At Norrington's Tliese works are known as Nori'ington's works. There are two sets of 

Phrmouth. works, viz., a set at a lower and another at a higher level. The materials 

used are said to be phosphatic guanos, French and other mineral phos- 
phates, and dry (foreign) bones. At the lower works there are two 
mixers of the ordinary construction fed through a valved hopper at the 
top, and each having a short shoot into a hot den well closed in during 
mixing. The period of mixing each charge (about 1 ton) is said to 
be from o to 10 minutes. Both from the mixer and the den a wooden 
flue, 2 feet 6 inches square, conducts the vapours to outside the vorksi 
where it is replaced by a stone flue of similar size. Tliis leads to a con- 
denser : the length of flue from the mixers to the. coiidenifora being 
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about GO or 70 fe^ From the condGneer nnotlier flue ptu>»<0H ii]> tlic ' 
niilo of the cliff, benenth wliicli tho wurk.t aro sitiuitcd, to n eoin- i 
pnratively low chimney sbaft on tbn top of tha cljlf : tlic (lixtanco from 
tho tx)TKlenscr to the top of tlio shaft in xaid to be about 150 feet. Tlie 
condenser ie a closed brick tower about 15 fcot liif^h, aliout 10 feet long, 
and ubout 5 feet wide, divided vertically intn two ehnmltei'e. Eacb of 
tfaem contains a series of wooden frames a iniule of deal planks set on 
edge, with intervals of about 3 inches between them. Tliese frames are 
placed alternately, so thut their vcitical planes d'otw one another, and 
80 tbat, on looking down the condenser, square ohunnelM ai>penr to be 
formed all the way down. Tho foUowiug dii^rrum (Fig. G) is int«ndi«l 
to sbow the kind of arrangement within the condenser ; the arrows show 
the course of the vapours ; — 




l^cli condenser id snpjilicd with wiiter by a 1-incU pipe fi passing 
throuf^h the middle of the roof, and teniiiniile<l bdow by uii i>Iong;itt>d or 
cylindrical rose 'nhicb in intemltd to throw out the water inu sliowor u]>on 
tlic vooduii stages beneath. In addition, there is iiixTiiiratcd jiipccniii- 
ning round the top of tins first chanibtT, The water flows into the piin-s 
under some pressure bi'ing ivgwlutedby a tnp in thcgcuoral supply pipe. 
The spray thus produced was a line xpray, mid in amount iiisutficiont, 
in my opinion, to produce any coiittiilcralile coolinji: or washing effect u[)on 
the vapours. Beside ihii*, what stniek me in the working of the iwe 
was, that tlio spray of wntpr did not fitlt diiwnwanls upon tin; wooden 
fi-Hmi'M, but horiirontally oiitwmiin iigninst the sides of llie brifk chaiubur, 
along which the water flowed lo the bottom, unil then ran off, Itcully 
llie only water which, so far an 1 could sec, reached the middle of the 
JVnmework was that which, ill Ihe iii-st ehumber, flowcil from the pipe 
round tho top, while the fumes from the flue enleit'd below the level 
of the horizontal shower. Moivovcr, some of the perlonitions of the 
roses were choked up with ruwt iiv silicii, and nothing flowed from tbeni. 
Kiuiinining the arrangemi^nt during mixing time, 1 found vapours 
(listinetly perceptible to sight and smell passing into tho flue beyond 
tho condenser. About 10 feet beyond the condeiDior, at a place wiiere 
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the flue is capable of being uncovered for cleansing, I found a deposit of 
at least 6 inches in depth of siliceous matter, and the sides were incrusted 
with deposit, but to a much less extent. The manager told me that 
this part of the flue was cleansed about a year previously. In fact, the 
conclusion to be drawn is that, so far as the condenser is concerned, it 
exercises liltle influence upon the passage of the vapours^ the chief 
protection to the neighbourhootl being the length of flue. But even as 
respects this, however tardy the flow along the flue may be for the first 
80 or 90 feet, it must be much more rapid firom that spot to the top of 
the chimney shaft, since here the vapour flue is joined by the flue from 
the furnaces. The condensing arrangements at the upper works are 
similar, but here the flue from the mixer to the condenser is only 10 feet 
long, and the vapours after leaving the condenser pass with a very 
small interval into a chimney. There appears to me to be still less 
protection to the public against nuisance from this than from the lower 
part of the works. 

c. When organic or nitrogenous matters enter into the composition of 
the manures, the oflcnsive vapours proceeding from them in great part 
escape condensation either in the flue or by the action of water in a 
scrubber. It is therefore necessary in such cases, after such condensaiioa 
as can be effected, to pass the vapours through a Are, so as to bum up 
any offensive organic matter they may contain. It is with this object 
that Burnard, Lack, and Alger superadded a fire to their condensing 
apparatus. The sugar scum they use gives to the mauurial vapours, iu 
addition to their acid pungent odour, a sweet smell of a somewhat 
ethereal character, and such as is objectionable to many persons, although 
not particularly so to myself. Where fish, excrement, blood, or garbage 
are used in the mixers, nothing but the best arranc^ements for combustion 
will deprive the vapours of their disgusting odour. 

Let me now endeavour to sum up the results of my observations on 
manure works, so far as they apply to the relative value of long flues an- 
washers or scrubbers for arresting the escape of offensive vapours i 
the external atmosphere. 

There is no doubt upon my mind that (except where offensive organii 
vapours are concerned) a sufiiciently long flue, properly arranged ant 
carefully managed may, under favourable circumstances of locality* con- 
stitute a full protection to the public against the nuisances proceedinc^ 
from the process of mixing.* The flue is to be regarded as an elon 
gated cooling chamber, affording facilities for the decomposition of th* 
fluoride of silicon by the watery vapour present, and the deposition 
condensed matters. But if the vapours paijs through it too rapidly the^ 
may fail to be sufficiently cooled and condensecl before arriving 
the end of it. The flow of the vapours along it should be deliberateE>.::#"-te 
and where the mixer ie open, and hence where some motive forc:>'M 4vc 
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must be applied to draw or drive them along, the force should 
just as much as will suflico to occasion a moderate in-draught to tli M, 
mixer and no more. Hence I have been led to think that the uf=s 
of a fan is sometimes, by causing too rapid a current in the fine, rather 
an injury to the condensation than otherwise : hence, too, when 
chimney draught is used it ought to be judiciously regulated by adampt"^ 
Hence, again, the advantage of the baulks or mid-feathers introduced 
Mr. Vickers into the first part of his flues : they retard the onward flo' 
of the vapours, cause them to circulate to some extent in each part e3 
divided off, and favour deposition. The interposition of wider anc: 
larger spaces, such as deposit towers or deposit chambers, throu 

* Dr. Dupre*8 experiments detailed in the Appendix to this Report fully co -^ 
firm my inferences both with respect to the value of a long flue and of awaU 
condenser or scrubber. 
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which the vaiK)urs may jmiss more slowly than throii<;h i\ comparatively y^^^^^J^y*".". 

uarrow flue, also promnteH the mutual reaction oi'thu constituents of the Ur. Buiiimi. 

vapours by the retarcLuion thoy occasion. There arc Tew works that 1 

have Heen in which, by the exercise oi* a little iii^<Miuity, space might 

not be found for the adoption of (iiis method. It is not at all requisite 

that the flue should be in one continuous line. 1 1 may bo made to piiss 

backwards and forwards, either under ^^round or above ground, with as 

many bends an may be retiuisitc to obtain the necessary length ; indeed, 

the more it is bent about the better for its eiliciency, the draught being 

duly regulated. Where the mixer is thoroughly closed as at Burnard, 

XiAck, and Alger's works, it is no bad plan to throw tlui vapour from the 

mixer into the den, which then becomes a fii-st contlensing or deposit 

cliamber. It is impossible to say what should in all cases be the length 

of tho flue. The determination of this must dejjend upon a variety of 

considerations, among not the least important of which is its capacity, 

the presence of condensing or deposit chambers, and tho rapidity of the 

cuiTent through the tine. At Vicker's works in Widnes 410 fei?t are 

not found too great a length. 

"Neither is thcie any doubt in my mind that, when a great length of ihuj 
is considered unattainable or would be inconvenient to construct, a suT- 
ficient protection against nuisance from the vapours projieeding from the 
process of mixing may bo found in a wcli-considered antl well-arranged 
water condenser or scrubber. JMy experience of the condenser at Air. 
Newton's works in South liernurndsey and of that in use at Burnard, Lack, 
and Alger's at Plymouth, luis cpiite convinced me of this. AVhere there 
is a very abundant and unlimited supply of water, New Ion's condenser 
is applicable, but where the supply is not so abundant, as, for example, 
where it is taken from n town supply, and has to be paid for by metei', 
Burnard, Lack, and Alger's condenser is much more economical and ecjually 
effc*ctive. In my visits to manure works 1 have fre<|uently seen water I!^',"j\"*^"""*' 
condensers or scrublKJi's upon the premises, which in itMility were little nimUuscrs. 
better than playthings, and quite useless i'or their supposed purpose. 
Tlie principal faults with tlunn have b(»en that water has been used 
stingily, that they have been l>adly packed with coke or some other 
material that has become (piite choked up with de])osit, or that they hav(^ 
been allowed to become dihip ojtted from neglcctt and practicjdly useless 
— even if a pretence of using them was made. When water is 8upplie<l 
by a rose the perforations after a time b(;come rusted up or eh(»ked 
with siliai, and the sy^me thing often hap])ens with the perfora- 
tions of a colander above.' the condensing chanil)er, so that when I have 
had the water turned on J hav(» seen only a few jets falling, where 
provision was supposed to be made for an abunilant shower. In other 
works I have s(^en vai'ious fancifid devices for sprinkling water into the 
condensing chamber, the only possible use of which was to save 
expense while making a pivtenee of condensation. All such devices 
have been more shams. The provision of a water c;iudenser on the 
premises is no evidence that it is used, as was strikingly illustratetl 
during a visit I paid to tlui Western Counties Manure Works at Tor 
Point. 

It has appeared to me that when economy of space is a considt^ra- 
tion, advantage might be gained by carrying the va])ours into a sulli- 
ciently large chamber fdled with spray produced by causing water 
under considerable pressure to impinge upon a coj)per disc or upon 
W'vei-al discs. 1 gathered this idea from observing the [arrangements 
for cooling air supplied to tho law courts at the Town Hall, Salford. 
A similar idea appears also to have occurred to tho managtjrs of 
Langdale's Manure Works at Newcastle-on-Tyne, but here it was 
attempted to spray the interior of a flue bent several turns upon itst^lf 
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and, the space being too narrow, the attempt proved a fisdlure. Bat the 
principle is one which, I hope, will yet be carried into effectual operation 
at these works. 

But I have yet to mention the arrangements adopted at Proctor 
and Ryland's works in Birmingham, by which the vapours are dealt 
with as they arrive from a mixer, not worked by machinery but by 
hand. I have already, p. 146, described the chambers in which the 
mixing is effected. From the upper part of each chamber a wooden 
flue, 2 feet square, conducts the vapours a distance of several yards 
(varying in the case of the two chambers), to a small fan which drives 
them down a pipe which, at the bottom, dips about a foot into an under- 
ground tank of cold water, renewed from time to time. In this tank 
the solid matters (dirt and silica) are deposited. It also receives^ 
as I have pointed out (p. 121), the waste steam from the boilers, &c., 
and the overflow runs into the drains. From this chamber the vapours, 
or so much of them as remain uncondensed, are conducted into a fire. 
The arrangement is figured in Plate 16. I can say nothing as to its 
efficiency — mixing was not proceeding on the day that I visited the 
works. 

4. The nuisance arising from the removal of the manure from the 
den is one of the chief of those now proceeding from manure works. 
But it is, at the same time, the nuisance which it is most difficult 
to find a remedy for. I protest, however, against any assertion that 
there is no practicable remedy. It is very difficult to find a prac- 
ticable remedy, but cannot be impossible. To say this would be to 
ignore general experience in respect of many kinds of offensive busi- 
nesses, as to which the same thing might have been said formerly, but 
cannot be said now. The discovery and application of a remedy is only 
a question of time, experiment, and cost. Only it is essential that the 
costliness of the remedy should not be excessive. Let us see, then, what 
is wanted. The nuisance arises from the emission from the hot manure 
uf similar vapours to those which proceed from the mixer during th& 
mixing process. The free space above the hot manure is full of them, 
and similar vapours are mechanically pent up in the mass of con- 
Holidated manure, and come off when the mass is broken up ; on the 
opening of the den they pass at once into the atmosphere, through 
the windows or doors of the den, or first into the building and then 
til rough its various openings into the outside atmosphere. In addition 
to Huch a prolongation of the mixing in the ** mixer " (when practic- 
able) as shall bring about the evolution of the major part of the vapours 
capjible of formation where they can readily be conducted away and 
dealt with (one method no doubt of reducing the nuisance more or less, 
according to circumstances), two kinds of remedy may be suggested : 
either the manure may be left to become cold in the den, and thus the 
vapours in the den and those mechanically imprisoned in the manure to 
become so condensed as not to be evolved in any considerable volume 
on disturbing the manure ; or the vapours may be permitted to escape 
into the building and be drawn off from it, and dealt with in an appro- 
pnate manner. These two suggestions must be considered separately. 

a. I'he foiTner of these suggested methods is the more difficult to 
carry into effect, for the reason that, although some manures consolidate 
quickly, all kinds cool slowly ; many days, as I have shown above, must 
elapse (under the most favourable conditions) before the manure becomes 
cold enough to be removed without emitting a good deal of offensive 
vapour. If this, then, were insisted on, it would involve great incon- 
venience and loss to the manufacturers at the busy season of the year, 
at least under present arrangements. Few works have more than one 
mixer, and still fewer more than two, and there is usually only one den 
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associated with each mixer, occasionally there are two, but I havo mrolj On Kffluvium- 
seen more than two. Hence with two mixers, each with two dens, ono S^.^iTiiSd!'^ 
den of the four being filled daily, only two full days could be given for 
cooling in each den, since on the third day it would have to be emptied 
for refilling on the fourth, and this would still leave the manures too 
hot. Bat there are few works so favourably circumstanced a» this. I 
have had many conversations with large manufacturers as to niod(*s in 
which this difficulty might be met. Looking at the matter with an un- 
practical eye it might be said that a remedy might be found in inercttsiug 
to the necessary amount the number of dens and mixers. Of course this 
would be a remedy, but it would involve the devotion of very mucli 
more space than can be spared, even in the largest works, where room is 
"wanted for storage, both of materials and also of made manures, whicii 
(although it may be made all the year round to meet the requirements 
of a large trade) is for the most part only sold off at one period of the 
joar. This, then, is an impracticable remedy. Again, it may be snid 
that, instead of having only two dens associated with each mixer, 
there might be, say, four, the mixer being so phiced as that the manun^ 
shall be discharged into each in succession ; but to this tlie same objec- 
tion as to the space requisite for such an aiTongement might bo made. 
Another mode of meeting the difficulty would be the adoption of means 
to expedite the cooling of the manure. One mode of doing this suggested 
itself to my mind on observing that at some works a very large area was 
provided for the floor of the den, and that it was only filled to the 
height (nearly uniformly) of about four feet; while in oUier works, where 
the area was small, the manure lay upon it to the height of 10 or 12 feet. 
A quantity of manure lying only 4 feet in depth cools far more rapidly 
than a quantity lying 10 or 12 feet in depth. When suggesting this to 
Mr. Bumard he said that, while the remedy would be very applicable to 
some kinds of manures it would not be applicable to others, since it 
presupposed that all manures would flow with equal reiidiness when 
discharged fresh into the den, and would set with equal rapidity, and 
this is not the case. Besides, he pointed out that the action of the acid 
continues after the discharge of the manure into the den and that, in 
many cases it is desired that it should continue; but to enable the action 
of the acid to continue, the temperature must be maintained, and the 
manure must not be allowed to become prematurely chilled as it would 
be, especially at a distance from the place of entrance, if allowed to 
spread itself out in a thin layer. Probably this last objection does not. 
apply to all kinds of manure, but it does to some. Mr, Burnard has since 
written to me thus : " When working with materials containing much 
** iron, I cm informed by Mr. Packard, who has had much experience in 
** working Grerman phosphorites, that the den should be so constructc'd 
** Bs to allow the manure to run out thin, so as to cool very quickly. This 
** method of working them prevents, or rather lessens to a considerable 
** extent, the combination of the iron, lime, and phosphoric acid, so 
** that the superphosphate does not go back in its per-centage of solubhj 
" matter." Mr. Bumard adds, "In working with Cambridge mid some 
other coprolites whose ' setting' power is good, depth is not essential ; 
but in our experience, with the materials we have been accustomed 
to use, we find depth essential ; in fact, the nearer we can come to a 
** cube, less the corners, the better. When the liquid manure has to 
** flow far, the thinner parts (containing excess of acid) run off from 
«* the thicker and undissolved parts, so that the mass is not uniform. 
«* This separation is especially likely to take place and to be incon- 
«* venient when bones are used, since they mostly remain under the shoot, 
** whereas ihey ought to be distributed equably so as to give them a 
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** fair chance ot* softening and becoming incipiently dissolved." In 
estimating llic value of these ol>servations of Mr. Burnard, it is to be 
kej)t in mind that he regards the " mixer" mcroly as a mixer, as merely 
the place where the action is initiated ; and looks to the den as doing the 
greater part of the work. The objection to the manure being allowed 
to form a thin layer would apparently be less in works where (similar 
materials being used) the mixing in the "mixer" is prolonged to 
pastiness. My conversation with Mr. Burnard then turned upon the 
practicability of drawing off the vapours from the den prior to and 
during the Avhole process of removal, and he told me that he was him- 
self about to try to effect this and showed me an apparatus (Korting's 
blower) which he was about to put up with the view of driving all these 
vapours through liis condenser instead of allowing them to issue into 
the building. Ho has since informed nie that the attempt has at present 
issued in failure, but that ho intends to try again. 

/>. The latter of the suggested methods of meeting the hot den diffi- 
culty, namely, permitting the vapours to escape freely into the building, 
and then drawing them off, is not only practicable, but may be seen in 
operation at Hunt's Avorks at ]5ow Bridge. I have twice already re- 
ferred to these Avorks, and the successful manner in which the manure 
and bone boiling nuisances have been grappled with (pp. 119 and 162), 
At these works all the vapours from the mixer, and from the whole 
interior of the buildings, which are virtually close buildings, are drawn 
off through appropriate flues by means of a powerful fan, which drives 
them first through a washer, and then through a fire. Nothing offen- 
sive escapes externally. If it should be argued that some manure 
buildings are to extensive to bo thus dealt with, the reply is that it is 
quite practicable to partition off the largest building into chambers, < 
each of which might if necessary be separately dealt with. Of courso^:^^ 





such a practice as that wJiicli I have described (p. 155) as followed 
Norrington's works at Plymoulh, should not, in the vicinity of a town* 
be tolerated for a day, 

5. The general offensive smell from manure works, which is no 
immediately dependent upon the processes of mixing and removal 
the hot manure, may be similarly obviated by ventilating all parts 
the interior of the building where manure is stored or manipulate 
into a tall chimney shaft by means of a fan. Advantage would also 
gained by the periodical renewal or the inner surfaces of the buildim: 
by means of a layer of lime Avash, and by the observance of cleanline .- 
generally. I am satisfied that manure making might, with a little cxt 
trouble, bo carried on in a much more cleanly and less slovenly mannadMier 
than is observable in most of the works I have vLsited. The drying -^^ of 
scutch manure by spontaneous heating should be carried on only wE "^itli 
the precautions suggested for similar spontaneous drying of boiir Jled 
bones (p. 121). Kiln drying, or drying upon flues, should not be carr. — i--ied 
on upon open kilns. The kilns should be situated in a building of so'^c^me 
sort, from which the vapours should he drawn off and conducted throuKi — Jgh 
a fire. No great ingenuity need be exercised in effecting this. 

The means adopted at Bilston by the Towns Manure Company 
preventing nuisances during the manufacture of poudrette from ni{ 
soil were, at the time w^hon I visited the works, as follows : — ^The wl 
of the process, from tlio reception of the night-soil in covered 
the packing of the poudrette in bags, was conducted within a elc^ -^^ 
building. The night-soil, immediately the sulphuric acid was adde(l7 to 
it, was emptied into one of Milburn's patent desiccators (30th July 1^*72, 
No. 2,266). The interior of the machine communicated with a BaL^rt 
blower, which suiliccd to create a sufficient in-draught to pre¥ent any 
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escape of offensive efflavia through the crevices of the cover, or when OnEffla 
the cover was partiallj removed for the purpose of charging the machine. S"*bSS 
JBj means of a special arrangement of flues, this blower drove tlie vapours 
given off through two fires used for heating the drying floor, and the pro- 
ducts were discharged from a chimney shaft 128 feet in height. As the 
furnaces were arranged at these works, an occasional escape of uncou- 
sumed vapour might take place if the stoker Avas not very careful in 
the manner of coaling, and in the management of the dampers. But on 
the whole the plan adopted was successful in preventing nuisance. I 
liavo not had an opportunity of seeing the method of drying excroiuent 
iidopted by Captain Liernur at Dortrecht, but it has been very carefully 
elaborated, and is said to be unproductive of nuisance. 

June 1877. Edward Ballard. 



APPENDIX. 

Preliminary Report on the Gases Evolved during the Manufacture 
of Superphosphate from Carolina Phosphate at the Works of 
James Gibbs & Co., Victoria Docks. 

The superphosphate is prepared by the action of slightly diluted sulphuric 
acid on fUiely powdered Carolina phosphate. Tlie mixing of these two is 
e£Pected in a covered mixer, haAdng a long narrow aperture at the top, through 
which the powdered phosphate is introduced. This tank communicates with a 
long wooden flue or shoot, at the farther end of which a fan is worked, draw- 
ing a strong current of air through the tank into the shoot and forcing it 
through a scruhher into a chimney. All gases and vapours evolved during the 
mixing are thus swept into the shoot, and can only escape into the chimney 
after having passed the scrubber. About 5,000 cubic feet of air are thus 
passed through the mixer and flues per minute. ITie phosphate and the acid 
are introduced into the mixer in quantities of 12 cwt. of the former to 8 cwt. 
of the latter, with the addition of about 3 cwt. of water. The thorougli 
mixing is effected by means of a mechanical stirrer, which also helps in 
emptying the tank and takes a few minutes only. During the mixing the 
temperature is greatly raised ; but while actually in the tank a small portion 
only even of the carbonic acid csca])es, as the mixture has to be run oil' into a 
large "den" beneath before much effervescence takes pla<je, otherwise the 
mixture overflows from the tank. No doubt the greater portion of the 
carbonic acid, as well as of the tetrafluoride of silicon liberated, escai)es 
gradually while the mixture is in this " den." 

I endeavoured to examine the gases evolved by passing pipes into the shoot, — 

1st. As near as possible to the mixer (point I.) ; 

2nd. Into the shoot just before it enters the scrubber (point II.) ; 

3rd. After having passed the scrubber (point III.) ; 

and by drawing the gases from these points by means of small steam exhausts 
through guttarpercha bottles containing a solution of pure caustic soda, which 
would absorb the gases sought for, and could afterwards be examined for 
them. No definite result was, however, arrived at, not only on account of the 
enormous quantity of air passing through the shoot greatly diluting the gases, 
but also on account of the silica separated from the tetrafluoride 8to})])ing up 
the pipes of the apparatus. For these reasons I have been unable to come to 
any definite conclusion as to the existence or non-existence of free hydro- 
fluoric acid in the gases evolved, and must reserve the final decision on this 
point for a foture occasion. The following points, however, have been 
proved : — 
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1st. That the gases, after having passed the scrubber, contain no appreciable 
traces of any fluorine compound, but still contain minute traces of arsenic. 

2nd. That the proportion of fluorine compounds evolved is only a small 
fraction of the amount of carbonic acid liberated (which in the mean of two 
experiments amounts to about 2 % of the volume of air passing through the 
shoot), probably less than l/.'^Oth part. Pl'he alkali through which the gases 
from point I. had been passed contained 96 % of carbonate of sodiixm, the 
remainder consisting of fluoride of sodium, silica, chloride of sodium^ tmces 
of arsenic, &c., &c. The solution from point II. contained 98 ^/o of carbonate 
of sodium; that from point III. and upwards of 99 %.] 

.3rd. That the gases evolved contain small but distinct traces of arsenic ; 
much of this, however, is stopped by the scrubber. 

There are, however, some facts observed which render it at least highly 
probable that no free hydrofluoric acid is present in the gases evolved. 

a. The phosphate employed contains a very large excess of silica compared 
to the amount of fluorine present, and it is not likely that hydrofluoric acid 
would be evolved under such circumstances. Two samples of Carolina phos- 
phate used at the works of Messrs. James Gibbs & Co., were found to 

contain : — ^" 

Sample 1. Sample 2.* 

Carbonic acid - . - - 4-32 4*28 

Fluorine .... 1-81 1'90 

Silica 12-00 

Much of this fluorine, moreover, remains in the resultant super-phosphate, an^-^^^j 
the ratio between the amount of silica present and fluorine evolved is ev^^ ^^ 
much greater than these analyses indicate. Thus the manure made during ir^ 
visit from sample 2 was found on subsequent examination to contain — 

Fluorine - - - - - 0*86 % 
Silica 6-65% 

And as one part of phosphate yields about 1 * 75 part of superphosphatesssas, it 
follows that the pro})ortions of fluorine and silica left in 100 parts of nw gi t iiI 
phosphate amount to — 

Fluorine l-50 7o 

Silica ll'6-4 7o 

showing at all events that by far the greater proportion of fluorine is l eC^ t in 
the superphosphate. The same seems to be the case with regard to the ars -^^oic 
contained in the sulphuric acid used, the greater part of which remains in. the 
superphosphate under circumstances similar to those of these works. 

6. It is highly improbable that in a mixture of tetrafluoride of silicon, hr' «ire- 
fluoric acid and steam, silica would be deposited as long as any hvdroflmjaonb 
acid is present. The deposition of silica thereof shows, I think, tnat at that 
point no hydrofluoric acid is present. Now, the deposition of silica begizisit 
once, or almost at once ; and as, owing no doubt to an insufficiency ofw^ten 
vapour and the comparative shortness of the flue at these works, only a enutU 
proportion of the total amount of tetrafluoride evolved is decomposed in tbe 
shoot, the far greater part reaching the scrubber to be there decomposed, the 
amount of hydrofluoric acid contained in the gases evolved can be but a szdsI/ 
fraction of that of the tetrafluoride, otherYiise no deposition of silica would 
take place at the near end of the shoot. 

During the passage of the gases and steam along the shoot a varietj of 
reactions probably take place. A portion of the fluosilicic acid produced ii 
again evaporated, and thereby split up into tetrafluoride and nydrofluoric 
acid ; this in turn acts on the silica separated, once more forming tetrafluoride 
to be again decomposed, &c., &c. It is thus possible that traces of hy^ 
fluoric acid may be found in parts of the shoot ; and the etchins effect o? 
glass which the gases evolved produce, is no doubt mainly due to this evapon 
tion and consequent decomposition of h^drofluosilicic acid. 

As the case stands, we are thus, I behove, justified in concluding — 

* This sample was taken from the material used duriag my visit to tb» worki. 
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Iflt. That by far the greater portion, if not all, of the fluorine evolved NuiaanTOi^l^' 
during the process of manufacture of superphosphate from Carolina phos- Dr. Ballard. 
phate« is evolved in the form of tetrafluoride. If no efficient scrubber is used 
this tetrafluoride would escape into the air and be converted gradually into 
fluoailicic acid and silica. I^e fluosilicic acid in its turn may, whenever it is 
condensed and again evaporated, produce free hydrofluoric acid. If, however, 
an efficient scrubber is employed, the whole of the fluorine compounds are 
arrested. 

2nd. The gases evolved when certain kinds of sulphuric acid are used con- 
tain distinct traces of arsenic, not all of which is arrested by the scrubber, but 
escapes in part into the air. 

3rd. The superphosphate produced contains the greater part of the fluorine 
present in the phosphate employed, as well as the greater part of the arsenic 
Gontuned in the sulphuric acid used. 

(Signed) A. Dupr£. 

Westminster Hospital, 
June 30th, 1877. 



FuRTHBR Report on the Gases Given Off in the Maxufacture of 
Superphosphate from Carolina Phosphate, at the Works of 
Messrs. James Gibbs & Co. 

In a previous report, dated June 30th, 1877) the method of manufacture 
adopted at these works, as well as the general character of the gases evolved 
durmg manufacture, was described. It was there shown that, in all pro- 
bability, all the fluorine evolved during the process was given off as tetra- 
fluori^ of silicon. The apparatus then employed in the collection of the 
gases did not, however, enable me to settle the question definitely, and I have 
therefore again visited the works with a more efficient form of apparatus, with 
which I have obtained much more definite results. Before describing these, 
the following additional details connected with the manufacture may be 
mentioned. 

As before explained, the powdered phosphate, sulphuric acid, and water, are 
introduced into a mixer in the proportions of 12 cwt., 8 cwt., and 3 cwt. 
respectively, lliey are thoroughly mixed by a mechanical stirrer, and 
run into a den, before any considerable evolution of gas has taken place. 
During this mixing the temperature of the mass rises considerably, up to 
160 or even 186^ F., according to the length of time it is kept in the mixer. 
Usually the temperature in the mixer ranges between 120 and 160^ F. only, 
T>ut goes on rising somewhat in the den, in which the temperature of the mass, 
"when about 30 tons had been run in, was found to be 180° F. The tempera- 
ture in the shoot, close to mixer and den, both of which are ventilated into 
the shoot, stood at 80° F. shortly after the mixing had begun, but as more 
and more of the hot mixture accumulated in the den the temperature gradually 
rose to 125° F. 

The air in the shoot was found to be perfectly saturated with moisture, 
even at the elevated temperature, and there can therefore be no question that 
much more than sufficient water is present to decompose all the tetrafluoride 
that could possibly be contained in the gases evolved. But to return to the 
experiments. 

A lead pipe (f-in. diam.) was passed into the shoot close to the entrance of 
the flues from the mixer and den. Through this pipe a portion of the gases, 
kc, &c., passing through the shoot was drawn by means of a small steam 
exhaust, and forced, together with this steam, into a lead condenser ke])t 
cold by water. In this condenser the steam from the jet, as well as that 
present in the air, is condensed, and any tetrafluoride of silicon present 
18 decomposed into silica and fluosilicic acid, the latter dissolving in 
the condensed water. Anv hydrofluoric acid present would simply be 
dissolved. In case no hydrofluoric acid is present the condensed liquid 
would contain silicon and fluorine in the proportion of 1 equivalent or 
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On Effluvium- 2S parts of the former, to G equivalents or 114 parts of the latter. If, how- 
Sr^BaUaril!*^ ever, hydrofluoric acid as well is present in the gases the proportion of 

fluorine would be found higher. The acid liquid as it ran from the condenser 
was at once filtered, to prevent, as far as possible, all action between the 
silica separated and any hydrofluoric acid that might be present. The liquid 
was also collected in two portions, the first portions between the hours of 
1 p.m. and 2.30 p.m. (the mixing having begun at 1), the second between 
2.30 and 4 p.m. AVhile the pipe between shoot and condenser was dear 
(occasionally it had to be cleared) about 50 cubic feet of air passed through 
the condenser per minute, which, though only a small portion of the amount 
of air passing through the shoot (about 5,000 cubic feet per minute), was yet 
sufficient to yield an amount of acid readily allowing the quantitative estima- 
tion of the fluorine and silica contained in it. These were found to be the 
following : — 

Silicon. Fluorine. 

In the first portion - - 0-081°/o 0-32°/o 

In the second portion - - 0-091°/o 0*35 °/o 

The proportion of silicon found is thus a little higher than it should lie on 
the assumption that all the fluorine is present as fluosilicic acid when it should 
have been 0*079 7o and 0*086 7o respectively. The small excess found is no 
doubt due to the fact that the freshly separated silica is slightly soluble in 
the condensed liquid. It is thus clear that all the fluorine contained in the 
gases evolved is present in the form of tetrafluoride, and no portion of it in 
the form of hydrofluoric acid. 

When the mixing begins the temperature of the shoot is comparatively 
low, and much moisture, containing hydrofluosilicic acid in solution, will 1)6 
condensed even in the first portions of the shoot. As the temperature rises 
some of this will again be volatilized ; but as this volatilization takes place 
in contact with a large excess of finely-divided silica (deposited in the shoot) 
tetrafluoride of silicon only will be produced. This in its turn is again 
- decomposed, in the cooler })arts of the shoot, into silica and fluosilicic acid. 
If then the shoot is of sufficient length to allow the gases to become cool, all 
the tetrafluoride will be completely decomposed into silica, which is deposited 
in the shoot, and into fluosilicic acid which remains dissolved in the >vater 
condensed, and no irritating gases will escape into the air. In case the shoot 
is short it will have to be supplemented (as it is in the works of Messrs. Gibbs 
& Co.) by an efficient scrubber. Taking then this and the former investigation 
together we arrive at the following conclusions : — 

1st. All the fluorine evolved during the prdcess of manufacture of super- 
phosphate from Carolina phosphate is evolved in the form of tetrafluoride. 

2nd. By the employment of a sufficiently long shoot, or a short shoot and a 
scrub])er, all the tetrafluoride can be arrested. 

3rd. The gases evolved, when certain kinds of sulphuric acid are used, 
contain distinct traces of arsenical compounds, not all of which are arrested by 
the scrubber. 

4th. The superphosphate produced contains the greater part of the fluorine 
that was present in the phosphate emiiloyed, as well as the greater portion of 
the arsenic contained in the sulphuric acid used. 

(Signed) A. Dupr£. 
Westminster Hospital, 
Sept. 25th, 1877. 
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PLAN OF THE 
ARRANGEMENT FOR COLLECTING VAPOURS EMANATING FROM 
PIPE KILNS AT DUNCAN'S SUGAR REFINERY, VICTORIA DOCKS. 
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